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•  Compact  Size 

•  Simple  to  Operate 

•  Large  LCD  Readout 

•  25  Watt  IC  28A 

•  45  Watt  IC-28H 

•  Packet  Compatible 

•  21  Memory  Channels 

The  IC-28H  has  all  the  features 
you  need  for  carefree  2-meter  mobile 
operation.    The  only  thing  it  doesn't 
have  is  a  big  price. 

45  Watts.   The  IC-28H  provides  a 
full  45  watts  of  powerful  output.   The 
IC-28A  25-watt  version  is  also  avail- 
able,   Both  units  have  a  selectable 
low  power. 

Large  LCD  readout.    A  wide-view 
LCD  readout  can  be  easily  read  even 
in  bright  sunlight.   An  automatic  dim- 
mer circuit  reduces  the  brightness  for 
evening  operation. 


Wideband  Coverage.    The  IC-28H 
performs  from  !38-l74MHz  (specifica- 
tions guaranteed  from  144.00-  148MHz) 
and  includes  weather  channels.    Idea! 
for  MARS  and  CAP  operation. 

Compact  Size,    The  1C-28H  meas- 
ures only  2  inches  high  by  5xk  inches 
wide  by  7'/4  inches  deep  (IC-28A  is  5V* 


The  1C-27H  45  watt  and  IC-27A 
25  watt  ultra  compact  2- meter 
mobiles  continue  to  be  available. 


inches  deepl  Great  for  mobile  inst 
lations  where  space  is  limited, 

21  Memory  Channels,   Store  2 1 

frequencies  into  memory,  or  lock  ot 
certain  memory  channels.  Allmemor 
are  backed  up  with  a  lithium  batter 

Scanning.  Scan  the  entire  ban 
or  the  memory  channels  from  the  p 
vided  HM-12  mic 

Easy  to  Operate.    With  only  I  I 
front  panel  controls,  the  IC-28H  is 
simple  to  operate. 

Available  Options,    IC-HM14 
DTMF  mic  PS-45  13.8V  8A  power  su 
ply,  UT-29  tone  squelch  unit,  SP-10 
external  speaker,  IGHMI6  speaker  r 
and  HS-I5/HS-I5SB  flexible  boom 
mic  and  PTT  swrtchbox. 


ICOM 

Communicatior 


(COM  America,  lncn  2380-116th  Ave  NEP  Bellevue,  WA  98004   Customer  Service  Hotline  (206)  454-76 

3150  Premier  Drive.  Suite  126,  Irving,  TX  750 
ICOM  CANADA,  A  Division  of  ICOM  America,  lnc.f  3071  -  #5  Road,  Unit  9,  Richmond,  B.C.  V6X  2T4   Cana 

All  stated  specifications  are  approximate  and  subject  to  change  without  notice  or  obligation.  AH  radios  significantly  exceed  FCC  regulations  limiting  spurious  emissions,  2BH 
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MODEL  8000  DUPLEX 


Desk  top  or  rack  mounted  versions 

Pulse  or  folly  regenerated  tone  dialing 

Full  and  half  duplex  operation 

Half  duplex  privacy  mode 

internally  squelched  audio 

Powerful  toll  call  protection 

Secret  toJI  override  code 

*  up  #  down  or  multi-digit  access 

Ringout 

End  to  end  signaling  (DTMF  standard) 

Auto  answer  on  1st,  2nd,  4th  or  8th  incoming  ring 

Mobile  to  mobile  signalling 

Telephone  initiated  control  mode 

Dip  switch  selectable  hybrid  compensation  capacitance, 

Programmable  timout  and  mobile  activity  timers  with  unique  beeps 

Disconnect  beep 

Separate  repeat  level  control 

Lightning  protection 

Connectors  for  options 

1&16VDC  powered 

28  dip  switches  make  all  features  user  programmable  and 
selectable. 

OPTIONS 

3001  AN  I  code  validator  {up  to  1024  access  codes) 

8002  lOOQcall  two  tone  signalling 

8003  32  call  CTCSS  signalling 

8004  FCC  registered  coupler 

8006  Centralized  computer  billing  system 


MXV1 
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DUPLEX  INTERCONNECT 

■^— M       * 


DUPLEX  INTERCONNECT 


NOW  ANYONE  CAN  ENJOY  FULL  DUPLEX! 

Merely  connect  a  CSI  Model  8000  to  any  duplex  base  (such  as  the 
Yaesu  FT-27Q0RH)  and  presto. .  .you  have  an  instant  full  duplex 
mobile  telephone  system! 

Or,  the  8000  can  be  connected  to  any  repeater  for  shared  use.  A 
landline  caller  can  selectively  call  any  mobile  on  the  system  with 
(end  to  end)  regenerated  DTMF  (standard),  CTCSS  (optional)  or  two 
tone  sequential  (optional).  Mobiles  can  even  selectively  calf 
each  other! 

Knowing  the  correct  code,  a  caller  can  take  control  of  the  8000  from 
any  touch  phone  and  voice  communicate  with  mobiles  that  are  not 
equipped  with  touch  dialers. 

No  other  duplex  patch  offers  so  much  for  so  little. 


FIRST  CLASS  FEATURES  and  PERFORMANCE 

.  .  .  COACH  FARE! 

MAKE  YOUR  MOBILE  TELEPHONE  SYSTEM  FLY  WITH  A  PATCH  FROM  CSI 


PRIVATE  PATCH  III 


A  high  performance  VOX  based  patch  for  simplex  systems  and  for 
operation  through  remotely  located  repeaters. 

Thousands  of  Private  Patch  NTs  are  in  both  amateur  and  com- 
mercial  use  worldwide.  Private  Patch  ill  enjoys  a  reputation  that  is 
second  to  none. 

CW  ID  and  other  powerful  features  make  Private  Patch  III  the  best 

deal  going  in  Vox  Simplex  phone  patches! 


MODEL  CS-9500 


For  exemplary  simplex  performance,  the  CS-9500  control  station  inter- 
connect incorporates  a  full  v%  second  of  landline  to  mobite  electronic 
voice  delay.  Voice  delay  assures  compatibility  with  the  slowest 
CTCSS  or  tnjnked  repeater  systems. 

Attractively  styled  to  complement  any  decor. 


Three  simple  connections  to  base  radio 

Simplex  operation  (VOX,  of  course) 

Digital  "fast  VOXM 

Toll  restrict 

Secret  toll  disable  code 

Selectable  tone  or  pulse  dialing 


STANDARD  FEATURES  (Both  models) 

•  Automatic  busy  signal  disconnect 

•  Control  interrupt  timer 

(maintains  positive  control  in  simplex  mode) 

•  Three  digit  access  code  (eg.  *  73) 

•  Ringout  {reverse  patch) 

•  Ringout  inhibit  if  channel  is  in  use 


•  Lightning  protectors 

•  Spare  relay  position 

•  110V AC  supply 

•  And  much  more 

OPTIONS:  12  VDC  or  230  VAC  power 
FCC  registered  coupler 
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Or  This  Inexpensive 


It  Really  Shouldn't  Be  This 


Remember  just  a  few  years 
ago,  how  it  took  a  roomful  of 
equipment  just  to  work  RTTY. 
And  if  you  wanted  more  than  one 
mode  it  took  a  dedicated  com- 
puter system  costing  thousands 
of  dollars.  The  new  AEA  Pakratts 
are  proving  it  doesn't  take  lots  of 
equipment  or  money  to  enjoy 
working  all  bands  in  five  different 
modes. 

First,  A  Good  Idea 

The  idea  behind  the  Pakratt  is 
very  simple.  One  controller  that 
does  Morse,  Baudot,  ASCII,  AM- 
TOR,  and  Packet,  and  works  both 
HF  and  VHF  bands.  Of  course  the 
decoding,  protocol,  and  signal 
processing  software  must  be  in- 
cluded in  the  unit,  and  connec- 
tion to  the  computer  and 
transceiver  have  to  be  easy.  The 
unit  also  has  to  be  small  and  re- 
quire only  12  volts,  so  it  will  work 
both  in  the  shack  and  on  the  road. 

Second,  Computer  Compatible 

It  doesn't  matter  what  kind  of 
computer  you  have,  we  have  a 
Pakratt  for  you.  The  PK-64  works 
with  the  popular  Commodore  64 
or  128,  and  the  PK-232  works  with 
any  other  computer  or  terminal 
that  has  an  RS-232  serial  port. 
The  PK-64  doesn't  require  any  ad- 
ditional programs.  Simply  con- 
nect to  the  computer  and 
transceiver  and  you're  on  the  air. 
The  PK-232  needs  a  terminal  or 
modem  program  for  your  com- 
puter. The  one  you're  using  with 
your  telephone  modem  will  work 
just  fine. 


PAKRATT""  Model  PK-64 


PAKRATT""  Model  PK-232 


Third,  Performance  and  Features 

The  real  measure  of  any  data  controller  is  what  kind  of  on-air  perfor- 
mance it  gives.  While  the  PK-64  and  PK-232  use  different  types  of 
modems,  both  give  excellent  performance  on  VHF.  The  optional  HF 
modem  of  the  PK-64  uses  independent  four-pole  Chebyshev  filters  for 
both  Mark  and  Space  tones,  and  A.M.  detection.  The  HF  option  can  be 
factory  or  field  installed. 

The  PK-232  uses  an  eight-pole  bandpass  filter  followed  by  a  limiter 
discriminator  with  automatic  threshold  correction.  The  internal 
modem  automatically  selects  the  filter  parameters,  CW  Fc  =  800  Hz, 
BW  =  200  Hz;  HF  Fc  =  2210  Hz,  BW  =  450  Hz;  VHF  Fc  =  1700  Hzt 
BW  ■  2600  Hz. 

The  PK-64  uses  on  screen  indicators  to  show  status,  mode,  and 
DCD  (Data  Carrier  Detect)  while  the  PK-232  uses  front  panel  in- 
dicators. Both  units  use  discriminator  style  tuning  for  HF  operation. 
And  that's  just  the  tip  of  the  iceberg.  Features  like  multiple  connects 
on  packet,  hardware  HDLC,  CW  speed  tracking,  and  other  standard 
AEA  software  features  are  included  in  both  the  PK-64  and  PK-232. 


Fourth,  AEA  Quality  and  Price 

Not  many  manufacturers  like  to  discuss  quality  and  price  at  the  same  time,  AEA  thinks  you  want  high 
quality  and  low  price  in  any  product  you  buy,  so  that's  what  you  get  with  the  Pakratts.  Ask  any  friend  who 
owns  AEA  gear  about  our  quality.  The  people  who  buy  our  products  are  our  best  salespeople.  As  for  price, 
the  PK-64  costs  $219  95,  or  $319.95  with  the  HF  option.  The  PK-64A,  an  enhanced  software  unit  with  a  longer 
flexible  computer  cable,  costs  $269.95  or  $369,95  with  the  HF  option.  The  PK-232  costs  $319.95  with  the  HF 
modem  included.  All  prices  are  Amateur  Net  and  available  from  your  favorite  amateur  radio  dealer.  For  more 
information  contact  your  locaj  dealer  or  AEA. 

Prices  and  specifications  subject  to  change  without  notice  or  obligation. 

Advanced  Electronic  Applications,  Inc. 
P.O.  Box  O2160,  Lynnwood,  WA  98036-0918 
£06-775-7373     Telex  6972496  AEA  INTL  UW 

2     73  Amateur  Radio  ■  January,  1987 


MFJ  24  HOUR 
LCD  CLOCKS 

Thwe  MFJ  24  hour  clocks  make 

your  DXing,  contesting,  togging 

and  SKEDing  easier,  more  precise. 
Read  both  UTC  and  local  time 

at  i  glance  with  the  MFJ-108, 

ST9.95,  dual  clock  that  displays 

24  and  12  hour  time  simultaneously. 

Or  choose  the  MFJ-107,  $9,95 

single  clock  for  24  hour  UTC  time- 
Both  arB  mounted  In  a  orushed  aruminum  frame, 

feature  huge  eaiy-to-iee  5/8  Inch  LCD  numeuli 

and  a  sloped  face  that  makes  reading  across-ihe- 

snack  easy  and  pleasant. 


MFJ-108 

$1Q95 


IOC  At 


Mt  H  HOUB  DUAL  LCD  CLOCK 

You  can  read  hour,  minute,  second,  month  and 
day  and  operate  them  Ln  an  alternating  time-date 
display  mode.  You  can  ai*o  synchronize  them  to 
WWV  for  split-second  timing,  Both  are  quartz 
control  I  ad  for  excellent  accuracy 


19 


MFJ-W 

$A95 


9 


Mf!  24  > 


They  are  battery  operated  so  you  don't  have  to 
reset  them  after  a  power  failure,  and  battery 
operation  mafces  them  suitable  for  mobile  and 
portable  use.  Long  life  battery  included. 

MFJ-108  is  472x1x2  in.  MFJ-107  Is  2Vix1x2  in. 


RTTY/ASCII/AMTOR/CW  mum 
COMPUTER  INTERFACE  $179.95 


***mm. 


i 


■■■  <" 


'•••• 
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Everything  you  need  li  Included  for  tending  and 
receiving  RTTY/mSCII/CW  on  a  Commodore  64 
or  VIC-20  and  your  ham  rig.  You  get  MFJ's  most 
advanced  computer  interface,  software  on  tape 
and  an  cabtes.  Just  plug  in  and  operate. 

The  MFi-1229  Is  a  general  purpose  computer  in- 
terface that  will  never  be  obsolete.  An  internal 
DIP  switch,  TTL  and  RS-232  ports  lets  you  adapt 
the  MFJ-1229  to  nearly  any  home  computer  and 
even  operate  AMTOR  with  appropr iafa  software. 

A  eroiihafr  "scope"  LEO  tuning  array  makes 
accurate  tuning  fast,  easy  and  precise. 

You  can  transmit  both  narrow  (170  Hi)  and  wide 
(950  Hi)  shift  while  the  variable  shift  toning  lets 
you  copy  any  shift  (100-1000  Hz)  and  any  speed 
(5-100  wpm,  0-300  baud  ASCII). 

Automatic  threshold  correction  and  shar^  multi- 
pole  active  filters  give  good  copy  under  severe 
QRM  weak  signal  and  selective  fading. 

There's  an  FM  (limiting)  mode  for  easy  trouble 
-free  tuning  that's  best  for  general  use  and  an 
AM  {mm-llmitingj  mode  that  gives  superior  per- 
formance under  weak  signal  and  heavy  ORM. 

A  handy  Normal/Ravine  switch  eliminates  re- 
tuning  while  checking  for  Inverted  RTTY. 

An  extra  sharp  SOQ  Hz  CW  filter  really  separates 
the  si  gnats  for  excellent  copy. 

12 Vi  x  121/*  i  G  tnehei.  Uses  floating  18  VDC  or 
110  VAC  with  MFJ-1312,  S9.95. 

MFJ  PORTABLE  ANTENNA 

MFJ1!  Portable  Antenna  lets  you  operate  40r  30, 
20, 1B,  15, 12, 10  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  any  electrically  clear 
focation  where  space  for  full  size  antenna  is  a 
problem. 

A  telescoping  whip  (extends  54  in,)  is  mounted 
on  self-standing  5Vz  x  6%  j|21/4  inch  Phenolic 
case  Built-in  antenna tunerfceld  strenght  meter, 
50  feet  coax  Complete  mull-band  portable  an- 
tenna system  that  you  can  Jpe  neaNy_anywhere 
300  watts  PEP 

MFi-1621 

$79.95 


MFJ  ANTENNA  BRIDGE  mwmb 

Now  you  can  quickly  optimize  your      $79.95 
antenna  for  peak  performance  with 
this  portable,  totally  self-contained 
antenna  bridge  that  you  can  take  to 
your  antenna  site— no  other  equip- 
ment is  needed. 

You  can  determine  if  your  antenna  is 
too  long  or  too  short,  measure  Its 
resonant  frequency  and  antenna 
resistance  to  500  ohms.  It's  the 
easiest  afid  most  convenient  way  to 
determine  antenna  performance  avail- 
able today  to  anyone.  There's  nothing 
else  like  it  and  only  M  FJ  has  It.  Built-in  resistance 
brilge,  null  meter  and  tunable  oscillator-driver 
{1 1-30  MHz),  Uses  9  V  battery  4x2x2  inches 

REMOTE  ACTIVE  ANTENNA 

The  authoritative  "World  Radio  TV  Handbook' 
rates  the  MFJ-1024  as  "a  first-rate  easy-to-oper- 
ate  active  antenna  .„  Quiet  with  excellent  dy- 
namic range  and  good  gam  ...  Very  low  noise  fac- 
tor ...  SroaO  frequency  coverage  ...  the  MFJ* 
102^  is  an  excellent  choice  in  an  active  antenna" 
54  Inch  remote  active  antenna  mounts  outdoor 
aW^  from  electricaf  noise  for  maximum  signal  and 
minumum  noise  pickup.  Often  outperforms  long- 
wirfl hundreds  of  feet  long.  Mount  anywhere-aiop 
holies,  buildings,  balconies,  apartments,  ships, 
with  any  radio  to  receive  strong  clear  signals 
ail  over  the  world.  50  KHz  to  30  MHz.  High 
ic  range  eliminates  intermediation.  Inside 
unit  has  20  dB  attenuator,  gam  control. 
Switch  2  receivers  and  auxiliary  or  active 
antenna.  "On"  LED.  6x2x5in. 
50  ft.  coax.  12  VDC  or  110  VAC  with 

MFJ-1312.S9J5. 

MFJ-1024 

$129.95 
200  WATT  VERSA  TUNER 

„_ MFJ-90IB   $59,95 

MFJ  $  smallest 
200  watt 
Versa  Tuner 
matches  coax, 
random  wires 
and  balanced 

lines  from  IB  thru  30  MHz.  Works  with  all  solid 
state  and  tube  rigs,  Very  popular  for  use  between 
transceiver  and  final  amplifier.  Efficient  air-wound 
inductor  gives  more  watts  out.  4:1  tetfun,  5x2x6  in. 


ROLLER  INDUCTORTUNER 


MFJ-989B  $329.95 

Meet  the  " Versa  Tuner  V",  lire  compact  roller 
inductor  tuner  that  lets  you  run  up  to  3  KW  PEP 
and  match  everything  from  1 .8  to  30  MHz. 

Designed  to  match  the  new  smaller  rigs,  the 
MFJ-989B  is  the  best  roller  inductor  tuner  pro- 
duced by  MFJ.  Our  roller  inductor  tuner  features 
a  3-digit  turn  counter  plus  a  spinner  knob  for  pre- 
cise inductance  control  for  maximum  SWR  reduc- 
tion. Just  take  a  look  at  all  these  other  great  fea- 
tures! Built-in  300  watt,  50  ohm  dummy  load, 
built-in  4:1  balun  and  a  built-in  lighted  cross- 
needle  meter  that  reads  SWR  and  forward  and 
reflected  power  all  in  one  glance.  Accuracy  ±  10% 
full  scale.  Me^r  light  requires  12  VDC.  6  position 
antenna  switch.  10%  x  41/?  x  15  inches, 

MFJ  "DRY"  DUMMY  LOADS 


MFJ-262 

$64.95 


MFJ-2GO 

$26.95 


MFJ'i  ''Dry"  dummy  ioidt  are  air  cooled— no 
messy  oil.  Just  right  for  tests  ahd  fast  tune  up.  Non- 
inductive  50  ohm  resistor  In  aluminum  housing 
with  50-239  Full  load  to  30  seconds,  de-rating 
cum  to  5  minutes.  MFJ-260  {300  watt),  SWR  1.1 :1 
to 30  MHz,  1.5:1,30-160  MHz,  2V«2y»7 in.  MFJ- 
262(1  KW),  SWft  1.5:1  to  30  MHz.  3x3x13  incites. 

MFJ  ELECTRONIC  KEYER 


MFJ-407 

$69.95 


MFJ-407  Deluxe  Electronic  Kayor  sends  Iambic, 
automatic,  semr-adto  or  manuaf.  Use  squeeze, 
single  lever  or  straight  key.  Pius/minus  keying,  8 
to  50  WPM.  Speed,  weight,  tone,  volume controte. 
On/Off.  Tune.  Semi-aCrto  switches.  Speaker.  RF 
proof,  7*2x6  inches.  Uses  9  V  battery,  6-9  VDC 
or  T10  VAC  with  AC  aaaptef.  MFJ-13Q5,  5S.95. 


OROER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION,  IF  NOT  SATISFIED,  RETURN  WITHIN  30 
DAYS  FOR  PROMPT  REFUND  (less  shipping). 

•  One  year  unconditional  guarantee  *  Add  $5  CO  each 

shipping/handling  ■  Call  or  write  for  free  catalog,  over 

100  products. 


MFJ  ENTERPRISES,  INC 
Box  494,  Mississippi  State,  MS 39762 


TO  ORDER  OH  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647-1800 

Can  601-323-5869  in  Miss,  ahd  outside 
continental  USA  Telex  53-4590  MFJ  STKV 


*~z* 


EVER  SAY  DIE 


Number  20  on  your  Feedback  card 


BALONEY 

The  newest  excuse  I've  heard 
for  why  kids  are  avoiding  amateur 
radio  is  that,  gee*  the  kids  today 
have  so  many  things  to  do  they 
are  passing  ham  radio  by  as  a 
hobby,  I  never  heard  such  utter 
crapola  in  my  fife. 

This  song  and  dance  is  coming 
from  old  men  who  should  know 
better.  I  guess  they  Ye  suffering 
from  advanced  memory  loss  or 
something— well,  Vm  not.  I  re- 
member quite  well  when  I  got  in- 
volved with  amateur  radio  and  I 
had  no  shortage  of  things  to  occu- 
py my  time. 

I  first  got  started  building  radio 
equipment  when  I  was  14  and  I 
kept  at  it  hot  and  heavy  for  almost 
twenty  years  Mot  that  I've  slacked 
off  my  hamming  at!  that  much  in 


the  last  thirty  years,  it's  just  that  I 
haven't  been  building  as  much. 

Amateur  radio  had  a  lot  of  com- 
petition for  me— and  I'll  bet  I  get  a 
couple  hundred  letters  from  other 
old-timers  who  suddenly  recall 
thai,  heck,  there  sure  were  a  lot  of 
things  to  keep  kids  busy,  even  fifty 
years  ago* 

For  instance,  when  I  went  to 
high  school  I  pined  the  school  ra- 
dio club— W2ANU.  But  I  also  was 
quite  active  with  the  camera 
club— the  book  club— the  choral 
club,  where  we  rehearsed  an  hour 
every  day  and  gave  frequent 
professional  performances — the 
Savoyards,  where  we  rehearsed 
for  months  and  then  put  on  The 
Mikado  (I  played  Koko)  before 
the  school  assembly  of  about 
10,000—  plus  I  was  a  member  of 


"He  says  you  just  won  a  year's  subscription  to  seventy-three 
magazines!" 

This  caption  was  contributed  by  Earle  Post  WA6ITG,  who  wins  a 
one-year  subscription  for  making  us  laugh,  Thanks  to  the  hundreds  of 
readers  who  sent  in  their  best  knee-slappers. 
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the  Brooklyn  Philharmonic  Choir, 
with  more  rehearsals  and  con- 
certs. And  often  in  the  evening  I 
went  roller  skating  all  over  Brook- 
lyn with  friends— went  all  over 
Brooklyn  and  Manhattan  seeing 
two  to  four  double-feature  movies 
a  week— dated  girls  on  week- 
ends—took weekly  dancing  les- 
sons and  went  to  dances — was  a 
member  of  the  Boy  Scouts  with  a 
weekly  troop  and  patrol  meetings, 
hikes,  and  camptng  outings— 
bicycled  now  and  then  to  New 
Jersey  or  Staten  Island  with 
friends— even  did  some  home- 
work. No,  there  was  no  shortage 
of  things  for  a  kid  lo  do— and  I 
wasn't  all  that  much  different  from 
the  other  kids. 

In  college  I  joined  the  radio  club 
(W2SZ),  the  Glee  Club,  the  RPI 
Players,  where  I  was  the  sound 
man,  began  building  my  classical 
record  collection,  buiffc  hi-fi  equip- 
ment, was  active  in  school  poli- 
tics, went  to  dances,  dated,  and 
so  on.  Oh,  I  bought  my  first  car 
there  and  spent  a  good  deal  of 
time  reworking  my  Model  A  Ford.  I 
was  also  a  supreme  nuisance  with 
my  ham  station  and  my  invisible 
antenna  wire  strung  across  the 
freshman  quadrangle,  knocking 
out  hundreds  of  cheap  ac/dc  dorm 
radios.  They  finally  only  allowed 
me  to  operate  from  2  to  3  a.m., 
which  was  a  great  time  for  160 
meters. 

I  wasn't  all  thai  much  in  sports, 
but  I  got  my  varsity  letter  as  a 
member  of  and  manager  of  the 
fencing  team— which  meant 
many  field  trips  to  other  schools 
for  competitions.  I  also  got  darned 
good  at  swimming,  bowled  in  the 
180s,  and  spent  many  hours  a 
week  in  the  school  darkroom  de- 
veloping and  enlarging  pictures. 
Tell  me  about  kids  today  being  too 
busy  for  hamming. 

In  the  winter  I  went  sledding  in 
Prospect  Park  and  ice  skating  in 

Continued  on  page  10 
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DX-cellence!" 


TS-940S 

The  new  TS-940S  is  a  serious  radio 
for  the  serious  operator.  Superb 
interference  reduction  circuits  and 
high  dynamic  range  receiver  com- 
bine with  superior  transmitter 
design  to  give  you  no-nonsense,  no 
compromise  performance  that  gets 
your  signals  through!  The  exclusive 
multi-function  LCD  sub  display 
graphically  illustrates  VBT,  SSB 
slope,  and  other  features. 

100%  duty  cycle  transmitter. 

Super  efficient  cooling  system  using 
special  air  ducting  works  with  the  inter- 
nal heavy-duty  power  supply  to  allow 
continuous  transmission  at  full  power 
output  for  periods  exceeding  one  hour. 
High  stability,  dual  digital  VFOs. 
An  optical  encoder  and  the  flywheel 
VFO  knob  give  the  TS-940S  a  positive 
tuning  "feeir 

Graphic  display  of  operating 
features. 
Exclusive  multi-function  LCD  sub- 


display  panel  shows  CW  VEST,  SSB 
slope  tuning,  as  well  as  frequency, 
time,  and  AT-  940  antenna  tuner  status. 

•  Low  distortion  transmitter. 
Kenwood's  unique  transmitter  design 
delivers  top  "quality  Kenwood"  sound. 

•  Keyboard  entry  frequency  selection. 
Operating  frequencies  may  be  directly 
entered  rnto  theTS-940S  without  using 
the  VFO  knob, 

•  QRM -fighting  features, 
Remove  "rotten  ORM*  with  the  SSB 
slope  tuning,  CW  VBT,  notch  filter,  AF 
tune,  and  CW  pitch  controls, 

•  Built-in  F!tf ,  plus  SSB,  CW,  AM,  FSK. 

•  Semi  or  full  break-in  (QSK)  CW. 

•  40  memory  channels. 

Mode  and  frequency  may  be  stored  in 
4  groups  of  10  channels  each. 

•  Programmable  scanning. 

•  General  coverage  receiver. 
Tunes  from  150  kHz  to  30  MHz, 

•  1  yr.  limited  warranty. 
Another  Kenwood  First! 

Optional  accessories: 

•  AT-940  full  range  (160-1 0m)  auto- 
matic antenna  tuner  *  SP-940  external 


speaker  with  audio  filtering  •  YG-455C-1 
(500  Hz),  YG-455CN-1  {250  Hz), 
YK-B8C-1  (500  Hz)  CW  filters;  YK-88A-1 
(6  kHz)  AM  fitter  •  VS-1  voice  synthesizer 

•  SO-1  temperature  compensated 
crystal  oscillator  •  MC-43S  UP/DOWN 
hand  mic.  •  MC-60A,  MC-80.  MOSS 
deluxe  base  station  mics.  •  PC-1A  phone 
patch  •  TL-  922A  linear  amplifier 

*  SM-220  station  monitor  •  BS-8  pan 
display  •  SW-200A  and  SW-2000  SWR 
and  power  meters* 


Complete  service  manuals  are  available 
tor  all  Trio-Kenwood  ttanscei vers  and 
most  accessories 

SpeciticaiiQfis  and  pttces  a/e  sufyecf  to 
Chang*  wtftouf  noitce  or  obligation 


MoreTS-940S  information  is  available 
from  authorized  Kenwood  dealers. 

KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Walnut  Street 
Compton,  California  90220 


UN  ID  AFT/ 30 

UNIVERSAL  COAXIAL  ADAPTER  KIT 


THE  SEARCH  IS  OVER 

For  the  most  versatile  and  affordable  universal  coaxial  adapter  kit  available  anywhere  at  any 
price. 

Have  you  ever  found  yourself  on  a  job  searching  for  the  missing  adapter  that  disappeared  or  that 
just  isn't  even  made?  Well,  RFI  has  just  solved  that  problem  forever.  The  UNIDAPT/30®  allows 
you  to  create  any  inter-series  adapter  you  need,  when  you  need  it,  quickly  &  easily. 

The  RFA-4024  UNIDAPT/30*  allows  you  to  mix  and  match  any  male  or  female  coaxial  fitting 
with  any  other  type  to  produce  any  conceivable  combination  of  male  to  male,  female  to  female,  or 
male  to  female  coaxial  adapter. 

The  kit  gives  you  2  of  each,  male  and  female,  type  UHF,  Mini  UHF,  N,  BNC,  TNC  & 
fittings,  along  with  6  center  adapter  sections  for  a  total  of  a  30  piece  kit.  There  has  never  been 
anything  quite  like  the  UNIDAPT/30^  kit,  and  once  you  try  it,  you'll  never,  never,  go  on  a  job 
without  it! 
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ANOTHER  QUALITY  COA 


AT  AN  AFFORDABLE  PRICE  FROM 


INDUSTRIES 


-186 


690  W.  28th  Street  •  Hialeah,  Florida  330104293  USA  •  Tel:  (800)  233-1728  •  Tlx:  5101007723  •  Fax:  305-887-1624 
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Peepers 


HOW  ABOUT  giving  your  favorite  ham  rag  a 

I  hand?  We'd  like  to  know  where  you're  seeing 
73  on  the  newsstands — and  where  you  aren't. 
We're  trying  to  make  certain  that  everybody 
has  a  chance  to  get  his  own  copy  of  the 
magazine  each  month  (we've  heard  stories  of 
postmen  being  mugged  for  their  stash  of  sub- 
scription copies).  Just  jot  down  the  name  of  at 
(east  one  place  you  see  it,  and  one  place  you 
don't,  on  a  card  and  send  it  to  73  Magazine, 
WGE  Center.  Peterborough  NH  03458,  Attn: 
Peepers.  We'll  draw  a  few  cards  out  of  a  hat 
and  give  those  folks  a  one-year  subscription  or 
extension  to  73. 


Watts  Shakin ' 


WHILE  MOST  HAMS  worry  incessantly  about 
the  weather,  hams  in  southern  California  turn 
their  attention  to  the  ground,  especially  when 
it  starts  to  move.  To  bring  hams  with  earth- 
quake interests  together,  the  Seismic  Dis- 
cussion Net  meets  every  Friday  evening  at 
10:30  local  time  on  the  VV6FXN  repeater 
(145.460  MHz)  near  Covina.  The  net  attracts 
professional  seismologists,  amateur  tremor- 
chasers,  and  the  curious.  Topics  range  from 
the  dissemination  of  earthquake  data  to  the 
description  of  home-brew  seismic  detectors. 
Whenever  a  major  quake  strikes,  SON  mem- 
bers collect  intensity  and  direction  informa- 
tion; the  W6FXN  repeater  automatically  trans- 
mits telemetry  tones  when  seismic  activity  in 
excess  of  3.5  on  the  Rtchter  scale  is  detected 
in  the  area. 

Gerli  Gets  it 

ARRL  DEPUTY  AD  MANAGER  Sandy  Gerli 
AC1Y  was  the  big  winner  at  our  Boxboro 
convention  party  for  industry  members.  A 
very  surprised  Sandy  received  a  Tech- 
nics compact  disc  player,  and  at  last  report 
was  seen  racing  into  a  CD  store  waving  his 
charge  cards. 

9N1  Update 

KRISHNA  B.  KHATRY  9N1MC,  Chief  En- 
gineer for  the  Ministry  of  Communications 
in  Nepal,  wrote  in  to  say  that  he  is  active 
from  Kathmandu  from  0900-1400  UTC  on 
TO,  15,  and  20  meters  (and  sometimes  on 
40  and  80  meters).  Krishna's  QSL  address 
is  the  Ministry  of  Communications.  Pancha- 
yat  Plaza,  Prithvi  Path,  Kathmandu,  Nepal. 
Krishna's  office  issues  licenses  for  Nepal, 
and  he  says  that  the  only  official  calls  op- 
erating there  are  9N1MM,  9N1MC,  and 
9N1RN,  9N1HCK  was  licensed  to  operate 
for  only  a  few  days  from  July  30th  to  August 
4tht  1986, 


Krishna  Khatry  9N 1 MC  QRV  on  SO-  W. 


South  Shetland 


THE  SAME  GROUP  that  brought  you  Flores 
Island  CVfcU  in  December  of  1935  now  has 
permission  to  activate  South  Shetland  Is* 
land  CX0XY  in  February  of  1987.  The  exact 
date  depends  on  transportation  to  the  site  by 
the  Uruguayan  Air  Force,  but  you  should  have 
no  trouble  finding  the  pileups  on  the  HF 
bands.  QSLs  go  to  the  Uruguay  DX  Group. 
Box  20063,  Montevideo,  Uruguay,  South 
America. 


VITA  Men 


VOLUNTEERS  IN  TECHNICAL  ASSIS- 
TANCE is  looking  for  someone  to  work  for 
three  months  this  winter  in  Ethiopia.  The  job 
involves  cooperating  with  CARE  and  the  Re- 


Number  24  on  your 

lief  and  Rehabilitation  Commission  to  inte- 
grate packei  radio  with  an  existing  two-way 
radio  system  operated  by  the  RRC.  and  train* 
ing  RRC  staff  members  to  use  the  new  setup. 
This  is  a  paid  position  and  starts  in  January;  if 
you're  interested,  quickly  drop  a  note  detailing 
your  basic  qualifications  to  Gary  Garriotf 
WA9FMO,  Manager  for  Information  Technolo- 
gy, VfTA.  1815  N.  Lynn  Street,  Suite  20<  Ar- 
lington V  A  22209, 

No,  Yes,  Maybe 

WE'VE  GIVEN  UP  trying  to  report  on  the  fate 
of  OSCAR  10.  First  it's  dead,  then  its  feeling 
much  better,  then  it's  gone  again  the  latest 
report  says  that  beacons  are  beaconing  and 
that  the  sun  angle  is  improving,  giving  hope 
that  the  Internal  Housekeeping  Unit  (IHU) 
may  be  able  to  be  reset.  If  the  IHU  responds, 
and  the  ground  controllers  are  able  to  up- 
load programs  to  AO-10,  the  satellite  may 
again  become  usable.  It's  expected  that  the 
satellite  will  be  running  with  100%  power  as 
you  read  this,  so  keep  an  ear  on  the  beacon  at 
1 45.8090  MHz. 

Space  Space 

FROM  THE  W1FN  BULLETIN  (Wesl 
Lebanon,  New  Hampshire)  comes  word  that  a 
limited  amount  of  time  will  be  available  on  the 
Hubble  Space  Telescope  to  amateur  as- 
tronomers.  Projects  must  have  a  clear  scien- 
tific or  educational  value.  Information  and  ap- 
plication forms  can  be  had  for  $1  from  HST 
Amateur  Astronomers  Working  Group,  c/o 
AAVSO,  25  Birch  Street.  Cambridge  MA 
02138.  The  deadline  for  completed  applica- 
tions is  March  31,1 987. 


■--  WW   WJ 


Wayne,  in  a  move  to  appease  the  League,  bribes  the  ARRL  's  Sandy  Gerli  AC1 Y  with  a  free  CD 
player, 
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Heard  Again 


IF  YOU  MISSED  the  last  expedition  to  Heard 
island,  take  heart.  Jim  Smith  VK9NS,  in  a 
letter  to  Long  island  DX  Bulletin  Editor  Harvey 
McCoy  W2IYX,  said  that  the  scientific  expedi- 
tion's meteorologist  is  a  ham  and  plans  to  be 
on  the  air  until  about  January  21  st ;  This  opera- 
tion, combined  with  the  recent  very  successful 
ventures,  may  put  Heard  permanently  off  the 
most-wanted  DX  list.  Jim  also  mentioned  that 
he  is  working  on  an  expedition  to  Meilish  Reef 
and  Willis  island,  possibly  running  in  the  first 
quarter  of  1987. 


Free  Islands 


A  FREE  MAP  of  the  Pacific  Islands  is  avail- 
able from  the  Department  of  Planning  and 
Economic  Development,  PO  Box  2359, 
Honolulu  HI  96804.  Ask  for  the  map  titled 
'The  New  Pacific/1  (Thanks  to  the  BIARC 
Bulletin .) 

Dr.  Destructo 


$65,000  WORTH  of  illegal  CB  radios  and 
amplifiers  was  destroyed  by  FCC  Field  Engi- 
neers recently  in  San  Francisco.  The  equip- 
ment was  taken  from  CB  stores  and  private 
individuals  who  gave  up  the  gear  rather  than 
face  prosecution.  Earlier,  the  FCC  had  seized 


73  's  Art  Director  Dianne  Ritson  takes  a  coffee 
break  during  the  shooting  of  fast  month  rs  cov- 
er (photo  by  Dave  Leifer  N2ESS). 

equipment  valued  at  $35,000  from  Suburban 
Electronics  of  Fairfield,  New  Jersey,  and 
two  individuals,  Larry  Wallach  and  Gerard 
Purnhagen  of  L.W.  Sales,  received  probation 
and  fines  totalling  $12,000  for  importing  and 
marketing  illegal  CB  radios.  The  commission 
has  determined  that  57%  of  the  complaints  of 
interference  to  electronic  entertainment  are 
the  result  of  CB  radios  running  over  the  legal 
output. 


New!  Improved! 

NEW  THIS  MONTH  in  73  is  our  column  cov- 
ering amateur  satellites,  appropriately  titled 
HAMSATS,  Andy  McAllister  WA5ZIB  will  be 


keeping  us  up  to  date  on  all  of  the  crazy 
things  happening  in  the  world  of  space  ra- 
dio. The  improvement  is  to  the  ARRUs  DXCC 
program;  page  27  carries  the  announce- 
ment of  our  very  own  DX  Dynasty  Award 
(DXDA).  We've  come  up  with  nearly  400 
countries  to  work,  with  an  incredible  variety 
of  endorsements.  The  best  part  is  that  ev- 
erybody starts  with  zero  countries  on  Jan- 
uary 1st,  1987!  There'll  be  head-to-head 
competition  between  the  DX  neophytes 
and  the  Honor  Rollers,  at  least  for  a  few 
weeks. 


J  A  Recip 


CANADIAN  AMATEURS  are  now  eligible  for 
reciprocal  Japanese  ham  licenses  according 
to  an  agreement  that  took  effect  on  November 
16,  1986.  Japan  also  maintains  reciprocity 
with  the  United  States  and  West  Germany. 
Canadian  hams  should  contact  the  CRRL  for 
specific  information. 


Listo! 


MANY  THANKS  to  the  W5YI  Report,  The 
Westiink  Report,  and  Amateur  Satellite 
Report  for  help  with  this  month's  column. 
And  from  Wayne,  Stu,  Perry,  Chris,  Robin, 
Richard,  Df,  Steve,  Jim,  Nancy,  Hope, 
and  everyone  else  here  at  73:  Happy  New 
Year! 


Measure  Up  With  Coaxial  Dynamics 
Model  83500  Digital  Wattmeter 

The  "Generation  Gap"  is  filled  with  the  "new'*  EXPEDITOR,  the 
microprocessor  based  R.F.  AnaDigit  System, 

The  EXPEDJTQR  power  computer. .  ,you  make  the  demands,  it  fills 
the  requirements. 

•  Programmable  forward  AND  reflected 
power  ranges. 

•  Can  be  used  with  the  elements  you 
now  have. 

•  Compatible  with  all  Coaxial  Dynamics 
line  sizes  and  power  ranges. 

•  18  scales  from  100  m W  to  50  kW. 
Contact  us  for  your  nearest  authorized 
Coaxial  Dynamics  representative  or 
distributor  in  our  world-wide  sales 
network. 


COAXIAL 
DYNAMICS,  INC. 

15210  Industrial  Parkway 
Cleveland,  Onto  44135 
216-267-2233    1^800-COAXIAL 
Telex:  98-0630 

Service  and  Dependability. .  A  Part  of  Every  Product 


*-tB5 


KDK  The  FM-240  for  2-Meters 


FM-2 


(NT) 


#*»* 
***/ 


Priced  To  Sell! 


t  ' 


There  is  NO  OTHER  Transceiver 

On  the  Market  Today  that  can 

Surpass  the  KDK  FM-240  in  size, 

features,  and  Price!  NONE! 


SANTEC 


COMPARE  SANTEC  WITH  ANY 
OTHER  RADIO  BEFORE  YDU  BUY 


ST-20T   siive 

W  I      fc  W  I         pr^^d  1q  sell! 

*  Ha*  o  24-hour  clock 

»  Has  two  7-dlgN  outodioler  memories 

*  A  simple  mod  enables  you  to  receive 
the  162  rtihi  wealher  c  hannels 


*  KDK    +  WELZ    ■  TQVXQ  HVPOWEH     * 

'See  EiMOOMM  AGs  \t>  Nafpona-  Magazines  far  Departs 


BATTERY  PAKS 
£32.00 


H1-1HH,  S1-7,  51-144.  »-ZM.  51-*4fl.  51  W3,  S(.1«,ST-442.W* 
(Mf  UP3,  shipping 


For  Orders  ONLY  -  Call  loll  ftee 

1-800-523-0347 


NC  Call  (919)  993-5881 


ON  to  10:00  PM  EST 


Tht  Nation  i  ftmrnr  KDK  £  Santa  Drain! 


ILLIAMS 


RADI 


SALES 


400  LAKEDALE  ROAD,  DEPT.  H 
COLFAX,  N.C  27235 
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YOU  ALREADY  OWN  75%  OF  A 
COLOR  VIDEO  STATION 


Its  true.  With  your  transceiver,  antenna,  television  set  and 
audio  tape  recorder,  you  already  have  75%  of  whafs 
required  to  receive  and  send      _„,----  —  ...... 

color  video  world-wide! 


Adda  I  robot  iV/deo  Transceiver 
and  your  station  is  complete* 

Thousands  of  amateur  video  operators  around  the  world  are 
exchanging  beautiful  color  images  every  day.  Whether  your 
favorite  mode  is  SSB  or  FM  or  AM— direct,  via  repeater  or 
satellite— you  can  join  in 


the  high-tech  fun  with- 
out modifying  your 
present  equipment.  Just 
add  a  Robot  to  your 
station! 


| ROBOT | 

ROBOT  RESEARCH,  INC 

7591  Convoy  Court 

San  Diego,  California  92111 

Phone  (619)279-9430 


Ptease  send  me  the  following  Robot  equipment  I  understand  that  if  I  am 
disatfsfkd  for  any  reason,  I  can  return  the  unit  and  receive  a  fuH  refund 

D  1$00C  high  resolution  video  transceiver  SI 295 
C  450C  standard  resolution  S795 
□  400C  upsracte  kit  S395 
D  More  Information 


Name, 


-  CalL 


Address. 
City 


Zip. 


□  COD 

D  Enclosed  check  or  money  order  5. 

d wen  visa* 


Exp,  Date. 


^  193 
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EVER  SAY  DIE 


from  page  4 

both  Central  and  Prospect  Parks, 
When  the  snow  kept  us  from  roller 
skating  on  the  streets  of  Brooklyn, 
we'd  take  our  sleds,  sneak  out  at 
corners  when  cars  would  stop, 
grab  their  back  bumpers  and  take 
rides.  Sometimes  we'd  set  a  desti- 
nation—say Coney  Island,  about 
six  miles  away— and  we'd  see 
who  could  get  there  first.  This  was 
usually  at  night  so  the  drivers 
wouldn't  see  us. 

Let's  see,  we  also  put  on  The 
Pirates  of  Penzance  (I  was  the 
Major  General) — plus  I  occasion- 
ally would  sing  solos  in  assem- 
bly—which was  nerve-wracking, 
even  though  I  was  taking  voice 
lessons.  Well,  you  get  the  idea — 
we  kids  had  an  enormous  number 
of  things  to  occupy  our  little 
minds,  even  back  in  those  prehrs- 
toric  times  fifty  years  ago. 

Amateur  radio  had  to  offer  a  lot 
since  it  was  up  against  girls, 
dances,  skating,  spoils,  plus  over 
120  after-school  activities  in  my 
high  school.  There  was  even  a 
music  appreciation  ctub  which  I 
attended  now  and  then,  but  that 
didn't  keep  me  from  building  ham 
receivers  and  transmitters,  test 
equipment,  and  audio  gear. 

I  even  listened  to  the  radio- 
Bob  Hope,  Fred  Allen,  Jack  Ben- 
ny, and  other  popular  shows. 

No,  we  can't  blame  computers, 
CB,  TV,  MTV,  or  even  drugs  for 
robbing  amateur  radio  of  young- 
sters. It's  the  lack  of  school  radio 


clubs— almost  alt  of  which  blew 
away  in  the  mid-€0s  when  the  In- 
centive Licensing  proposal  killed 
*em,  just  as  it  almost  kilted  (he 
whole  hobby  and  almost  every 
ham  manufacturer.  While  this  is 
obviously  no  reflection  on  the  cur- 
rent ARRL  management,  that  was 
certainly  the  worst  miscalculation 
by  the  League  in  ham  history.  I 
said  it  at  the  time  and  boy.  do  I 
hate  being  right. 

If  we  want  to  get  amateur  radio 
growing  again— if  we  want  to  get 
kids  interested — we  shouldn't  sit 
around  telling  ourselves  lies  to  ex- 
cuse the  stupidity  of  a  generation 
ago.  we  can  thank  Mort  Kahn 
W2KR  for  that  debacle— and  he's 
dead  now.  Though  he  was  only 
the  Hudson  Division  Director,  he 
actually  ran  the  League  from  that 
position  and  made  all  of  the  major 
decisions  for  the  directors, 

I  don't  see  much  use  in  trying  to 
interest  kids  in  amateur  radio  if 
there  aren't  any  school  radio 
clubs  to  help  them  get  their  licens- 
es once  that  interest  is  fired.  Once 
we  have  school  clubs  we  can  get 
busy  with  ham  articles  in  maga- 
zines—ham TV  promotions— ham 
shows  in  malls,  and  so  on.  Once 
we  get  kids  interested  well  find 
they  have  all  the  time  in  the  world 
for  something  they  want  to  do- 
just  as  we  did.  Also,  it'll  be  a  whale 
of  a  lot  easier  to  get  kids  into  ham- 
ming if  we  don't  try  to  jam  Morse 
code  down  their  throats. 

I  first  started  seriously  question- 
ing the  validity  of  the  code  test 


QSL  OF  THE  MONTH 

To  enter  your  QSLt  mail  it  in  an  envelope  to  73,  WGE  Center.  70  Rte. 
202  N,f  Peterborough  NH  03458,  Attn:  QSL  of  the  Month.  Winners 
receive  a  one-year  subscription  (or  extension)  to  73,  Entries  not  in 
envelopes  cannot  be  accepted. 
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in  1956— thirtieth  anniversary.  I 
haven't  made  much  headway  yet, 
have  I?  In  all  that  time  I  haven't 
heard  one  reason  for  the  code 
which  makes  sense  to  me.  Sure, 
I've  heard  every  rationalization 
possible— heard  'em  thousands 
of  times.  And  I've  shown  these  ar- 
guments to  be  hogwash ,  But  I  still 
hear  'em— mostly  from  old-timers 
these  days— and  not  nearly  as 
often,  so  perhaps  we  do  have 
progress,  as  slow  as  it  has  been. 

I'm  still  getting  an  occasional 
letter  from  an  old-timer  who  I  sus- 
pect has  been  living  in  a  cave  for 
the  last  twenty  years,  completely 
out  of  touch  with  the  world— or 
maybe  just  reading  Brand  X, 
which  is  about  the  same.  These 
accuse  me  of  wanting  more  hams 
so  HI  have  more  subscribers  to  73 
and  fill  my  money-grubbing  pock- 
ets with  wealth. 

You  won't  find  one  single  study 
of  entrepreneurs  which  says 
they've  any  serious  interest  in 
making  money.  You  aren't  going 
to  find  anyone  more  entrepreneu- 
rial than  me— Vm  the  same  as  the 
rest  of  'em— money  is  just  some- 
thing I  need  to  get  things  done.  It's 
never  been  of  any  importance  in 
itself.  I've  always  worked  very 
hard  because  I  enjoy  it  and  I've 
always  been  frugal— still  am. 

So  let's  stop  making  excuses 
for  sitting  on  our  duffs  letting  ama- 
teur radio  gradually  evaporate. 
Let's  get  busy  starting  school  ra- 
dio clubs— in  grammar  and  high 
schools. 

Talking  about  evaporating 
hams,  in  case  you  don't  get  QST, 
the  Silent  Keys  column  is  no 
longer  a  couple  inches  long,  the 
way  it  used  to  be.  It  took  a  full  page 
in  the  November  issue.  And  I 
mentioned  that  a  recent  73  mail- 
ing bounced  back  over  1 2%  of  the 
FCC  ham  list  as  deceased,  WeVe 
been  losing  hams  far  faster  than 
the  FCC  has  recognized.  Plus  the 
number  of  new  hams  dropped 
8-5%  last  year,  up  from  a  7,9% 
drop  in  1984. 

No,  if  amateur  radio  isn't  grow- 
ing as  fast  here  as  it  is  in  Japan, 
where  they've  issued  over  two  mil- 
lion ham  licenses,  it's  because 
we're  all  sitting  around  hoping 
someone  else  will  do  something. 
There  are  no  more  excuses. 

FOX  HUNTING 

Old-timers  will  fondly  remem- 
ber going  on  hidden-transmitter 
hunts.  Fox  hunts,  as  they're 
called  in  Europe,  are  a  ball,  but 
they  tend  to  appeal  more  to 
younger  hams— perhaps  be- 
cause it  can  take  some  physical 
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OPTOelectronics  inc 


POCKET  SIZE 


SIZE: 4    H x 3.5    Wxl rl D 
MADE  IN  USA 


T0 1.3  GHZ 

8  LED  DIGITS  •  2  GATE  TIMES 

ANODIZED  ALUMINUM  CABINET 
INTERNAL  NI-CAD  BATTERIES  INCLUDED 

AC  ADAPTER/CHARGER  INCLUDED 


EXCELLENT  SENSITIVITY 
&  ACCURACY 

AC-DC  ■  PORTABLE 
OPERATION 


#i2ooh  12  GHZ 


#AC-1200 

AC  ADAPTER 

CHARGE!? 


Small  enough  to  fit  into  a  shirt  pocket,  our  new  12  GHz  and  L3  GHz,  8  digit  frequency  counters  are  not  toys! 
They  can  actually  out  perform  units  many  times  their  size  and  price!  Included  are  rechargeable  Nf-Cad  batteries 
installed  inside  the  unit  for  hours  of  portable,  cordless  operation.  The  batteries  are  easily  recharged  using  the  AC 
adapter/charger  supplied  with  the  unit. 

The  excellent  sensitivity  of  the  12G0H  makes  it  ideal  for  use  with  the  tefescop/ng  RF  pick-up  antenna; 
accurately  and  easily  measure  transmit  frequencies  from  handheld,  fixed,  or  mobile  radios  such  as;  Police, 
firefighters,  Ham,  taxi,  car  telephone,  aircraft,  marine,  etc.  May  be  used  for  counter  surveillance,  locating  hidden 
"bug"  transmitters.  Use  with  grid  dip  oscillator  when  designing  and  tuning  antennas.  May  be  used  with  a  probe 
for  measuring  clock  frequencies  in  computers,  various  digital  circuitry  or  oscillators.  Can  be  built  into  transmit- 
ters, signal  generators  and  other  devices  to  accurately  monitor  frequency 

The  size,  price  and  performance  of  these  new  instruments  make  them  indispensible  for  technicians,  engineers, 
schools.  Hams,  CBers,  electronic  hobbyists,  short  wave  listeners,  law  enforcement  personnel  and  many  others. 

STOCK  NO: 


#1200HKC 


Model  1200H  in  kit  form,  1-1200  MHz  counter  complete  including 
all  parts,  cabinet,  Ni-Cad  batteries,  AC  adapter-battery  charger  and 
Instructions  .    
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#1200HC 


#f300HC 


Modef  1200H  factory  assembled  M2Q0  MHz  counter  tested  and 
calibrated,  complete  including  Nf-Cad  batteries  and  AC  adapter/battery 
charter    _  • .........*..*...«**»...•«** .11**  ■*» 

Model  BOOH  factory  assembled  M30G  MHz  counter,  tested  ancf 
calibrated,  complete  including  Ni-Cad  batterres  and  AC  adapter/battery 
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ACCESSORIES: 


#TA-100$ 

#P-100 

#CC-7Q 


Telescoping  RF  pick-up  antenna  with  BNC  connector    ♦  ♦ , . ,  $12.00 

Probe,  direct  connection  50  ohm  BNC  connector    f $18-00 

Carrying  case,  black  vinyl  with  zipper  opening.  Will  hold  a  counter  and 


accessories 


FLA  (305)  771-2050 


ORDER  FACTORY  DIRECT 

1-800-327-5912 

OPTOalectronics  inc 

5821  N.E.  14th  Avenue 
Ft.  Lauderdale,  Florida  33334 


S  99.95 


AVAILABLE  NOW! 


Orders  to  US  and  Canada  add  5%  of  total  (S2  min.,  SI0  max) 
Florida  residents  add  5%  sales  tax.  COD  fee  S2. 
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work  and  thus  is  too  much  for  fat 
old  men  who've  almost  destroyed 
their  lungs  smoking. 

Fox  hunts  are  one  way  we  can 
make  amateur  radio  more  attrac- 
tive for  youngsters.  Til  bet  il  was 
25  years  ago  when  the  Philrnont 
Club  made  movies  of  their  fox 
hunts  for  other  clubs  to  borrow. 
They  were  such  fun  to  watch  that  I 
still  remember  'em. 

Kids  can  get  extra  fun  from  fox 
hunts  by  making  their  own  direc- 
tional antennas  and  detectors.  Til 
bet  there  are  still  some  old-timers 
who  have  fox  hunting  gear  around 
in  a  closet.  How  about  blowing  off 
the  dust  and  writing  an  article  on 
your  design  so  we  can  lure  kids 
into  making  a  copy  and  getting 
involved  with  hunting. 

Ham  clubs  could  do  a  lot  worse 
than  set  up  a  fox  hunt  once  or 
twice  a  month-  At  first  you  have  to 
make  it  easy,  but  as  your  hunters 
get  wise  to  the  usual  tricks,  you  try 
to  stay  ahead  of  'em* 

I  'm  open  for  articles  on  fox  hunt- 
ing— how  to  make  the  fox  hard  to 
find— how  to  find  a  hard  fox — the 
best  equipment  to  use — and  so 
on.  All  this  practice  suddenly 
comes  in  handy  when  someone 
jams  a  repeater  or  there's  a  stolen 
rig  on  channel 

Since  hunters  don't  have  to 
have  a  ticket,  you  might  even  get 
kids  interested  in  joining  your  club 
hunts.  Check  with  your  local 
Scout  group  or  4-H  Club  and  see  if 
there  are  some  kids  who  might  be 
interested. 

MORE  FOOT  SHOOTING 

Too  bad  you  weren't  on  the 
Asian  electronic  show  tour  with 
me  this  fall  so  you  could  have  tak- 
en advantage  of  the  windfall  the 
US.  has  handed  entrepreneurs. 
There  will  be  a  lot  of  instant  mil* 
lionaires  this  winter. 

II  has  to  do  with  protectionism. 
the  fast  fix  politicians  use  to  fight 
foreign  competition,  that  without 
fail  ends  up  making  the  situation 
worse  In  this  case  the  American 
chip  industry  got  upset  because 
the  Japanese  were  making  chips 
cheaper  and  better  than  they 
could,  so  they  got  Congress  to 
legislate  a  minimum  price  on  'em. 
Memory  chips  which  were  selling 
for  about  $1.75  will  now  have  to 
cost  $3.  Since  computers  are  us- 
ing these  by  the  dozens,  this 
would  subtantially  increase  the 
manufacturing  cost  of  American- 
made  computers. 

The  answer  is  to  move  manu- 
facturing to  Asia  and  send  over 
completed  memory  boards.  This 
can  be  done  without  the  minimum 


fixed  price,  so  that's  the  end  of 
making  memory  boards  here.  I'll 
bet  there's  going  to  be  a  rush 
of  American  computer  firms  to 
Asia  to  keep  from  being  put  out  of 
business  by  this  foolish  new  law. 
Congressmen  aren't  going  eo  be 
happy  until  they  chase  every 
remaining  shred  of  our  electronic 
manufacturing  offshore. 

Well,  that  solves  the  problems 
we're  having  in  getting  kids  infer* 
ested  in  high-tech  careers.  If  we 
get  out  of  electronic  manufactur- 
ing and  service  we  won't  need  en- 
gineers and  technicians. 

Say,  speaking  of  kids,  did  you 
know  that  over  50%  of  the  gradu- 
ate engineers  in  America  today 
are  foreigners  visiting  here  for 
their  education?  Yep,  less  than 
50%  are  Americans, 


We  CAN  change  this  trend— 
this  slide— by  getting  school  radio 
clubs  going.  If  your  club  has  some 
success  with  this  Til  pass  the  word 
on  in  73 and  that'll  get  other  clubs 
going — we  realty  can  do  it. 

ARE  WE  REALLY 
WORTH  OUR  SALT? 

Recently  Bob  Foosaner,  Chief 
of  the  FCC's  Personal  Radio  Bu- 
reau (just  retired)  valued  the  ama- 
teur VHF/UHF  bands  for  commer- 
cial uses  at  as  much  as  $300 
billion.  That  comes  to  around  $2 
million  for  each  and  every  active 
American  amateur.  I  wonder  how 
soon  we'll  see  an  attempted  take- 
over by  Carl  Icahn?  I'll  bet  he 
could  buy  the  whole  works  for 
$10,000  per  ham  and  make  bil- 
lions. 


50%  of  the  graduate  engineers 
in  America  are  foreigners. " 


With  microchips  going  into  an 
ever  increasing  number  of  prod- 
ucts, the  loss  of  this  industry  to 
Japan  is  sure  to  have  long-range 
problems  for  us  both  with  civilian 
and  military  electronic  equipment. 
Just  look  at  the  electronic  equip- 
ment around  us  today— tele- 
phones,  facsimile,  copiers,  VCRs, 
video  cameras,  microchips  in 
cars,  security,  electronic  locks. 
We're  importing  over  $200  billion 
in  electronic  equipment  now  and 
that's  supposed  to  keep  increas- 
ing by  about  30%  a  year  for  the 
next  1 5  years.  Chips  are  the  heart 
of  electronics,  as  the  Japanese 
have  figured  out, 

If  America  isn't  going  to  lose 
more  and  more  high-tech  industry 
to  Asia,  we're  going  to  have  to  get 
serious  about  this.  We  need  a  cou- 
ple million  more  electronic  engi- 
neers and  technicians  than  we 
have  now.  We  need  some  serious 
help  from  the  government  to  make 
our  tax  and  government  regula- 
tion systems  support  high  tech 
instead  of  chasing  rt  out  of  the 
country. 

Amateur  radio  has  been  sliding 
downhill  in  America  for  twenty 
years  and  all  I've  seen  so  far  in  an 
effort  to  stop  the  slide  is  a  comic 
book-  I'm  reading  newsletters 
from  over  fifty  ham  clubs  around 
the  country  and  I  can't  remember 
one  which  has  encouraged  its 
club  members  to  work  together  to 
do  something  about  the  loss  of  our 
hobby.  In  most  it's  business  as 
usual  club  meetings,  gossip,  a 
hamfest,  an  auction. 


The  fact  is  few  hams  have  even 
a  slight  appreciation  of  the  value 
of  the  bands  we  are  using — or 
worse,  not  using.  Mow  long  do  you 
think  the  FCC  Is  going  to  save 
these  incredibly  valuable  bands 
for  a  bunch  of  selfish  old  men  who 
won't  even  bother  to  get  kids  inter- 
ested in  their  hobby? 

A  ham  at  the  recent  Minne- 
apolis Hamfest  said  he  saw  the 
old-timers  who  helped  the  ARRL 
kill  the  no-code  effort  a  few  years 
ago  as  sitting  in  a  lifeboat,  stamp- 
ing on  the  fingers  of  those  trying  to 
get  in.  Interesting  simile. 

Fred  Maia,  in  his  WSYt  Report 
for  October  15th,  quoled  Tony 
England  WIBORE  on  the  subject  of 
Morse  code.  The  FCC  regulations 
call  for  an  Extra-class  license  to 
operate  from  space,  so  every  as- 
tronaut ham  so  far  has  had  (o  get  a 
waiver  from  the  FCC  to  operate. 
Satd  Tony . . . 

It  is  not  required  that  astro- 
nauts know  the  Morse 
code.  It  is  not  very  impor- 
tant for  an  astronaut  to 
know  the  Morse  code 
I  think  astronauts  should 
be  amateurs  to  use  the  am* 
ateur  facilities  from  space. 
There  should  not  be  any 
special  permission  that 
allows  them  to  operate 
on  amateur  frequencies 
without  being  amateurs.  I 
know  of  no  earthly  rea- 
son. .  .or  "spacely"  rea- 
son for  that  matter , , ,  why 
an  Extra-class  license 
should  be  required,  howev- 


er, to  transmit  from  space. 
I  think  the  code  is  an  impor- 
tant communication  mode, 
but  I  don't  really  believe  it 
should  be  so  central  to  am- 
ateur licensing.  I  plan  to 
get  an  Extra-class  license 
when  I  get  my  code  speed 
up.  I  enjoy  CW,  but  it  is 
hard  to  find  the  time  to  do  it. 
When  I  worked  HF  I  did 
about  half  CW.  I  would  be 
in  favor  of  having  pari  of  the 
[ham]  bands  digital  or  code 
and  preserving  parts  of  the 
bands  that  different  class- 
es could  use  without  code 
knowledge. 

I  am  concerned  about  the 
importance  that  the  ama- 
teur community  places  on 
an  Extra-class  license  and 
the  perception  of  incoming 
amateurs  of  that  impor- 
tance. If  I  am  a  new  person 
starting  and  I  know  a  lot 
about  electrical  engineer- 
ing and  everyone  is  telling 
me  that  the  highest  honor 
in  amateur  radio  goes  to 
someone  who  can  send 
code  at  20  words  per 
minute,  I  would  begin  to 
wonder  where  their  priori- 
ties are.  What  is  this  ama- 
teur radio  really  about? 
I  think  there  ought  to  be 
alternate  ways  that  if  some- 
one excels  in  certain  areas 
that  are  recognized  as  im- 
portant to  amateur  radio 
and  can  demonstrate  that 
through  an  exam. .  .or 
whatever. ,  .  they  should 
earn  the  high  honor  of 
being  an  Extra.  If  it  is 
important  to  limit  certain 
parts  of  the  band  Irom  cer- 
tain kinds  of  communica- 
tion. .  .well  that  is  not  in- 
volved with  licensing,  that 
is  involved  with  what  tech- 
nique you  use  on  what  part 
of  the  band. 

How  many  more  youngsters 
would  we  get  with  a  no-code  ham 
license  for  operation,  say.  on  220 
MHz?  We  don't  have  any  idea. 
But  we  have  so  little  to  lose  by 
trying  it  and  so  much  to  gain- 
such  as  the  possible  saving  of  am- 
ateur radio — that  it's  worth  a  try. 

CANADIAN  NEWS 

The  Canadian  Radio  Relay 
League  has  been  cut  loose  from 
the  ARRL  at  long  last.  Will  this 
allow  Canadian  amateurs  the 
freedom  to  gel  amateur  radio 
growing  in  Canada?  The  CRRL 
dues  now  stay  in  Canada ,  with  the 
CRRL  buying  QST  for  its  mem- 
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New  From 
Spectronics! 


Hand-Held  Programmable  PLL  Scanner/I 

AIR  BAND-2M/PSB-FM-AM(LW-MW-SW) 
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Listen  lo  2  Me!ers.  Forestry  Polite,  Fjre.  Air 
Traffic  Control  IF  and  VHF  Weather,  160  Meter 
AM  &  CW  and  a  whole  lot  more! 

HERE  ABE  SOME  OF  THE  AIR-8's  OUTSTANDING  FEATURES! 


- 
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Thousands  In  Use  Worldwide! 


•  Computer  controlled  PLL  tuning  system  •  40  memory  presets  •  Multi  scan 
system  (manual  and  auto)  •  11"  Helical  antenna  w/BNC  connector  •  Priority 
channel  ■  Squelch  (auto  and  manual)  •  Direct  tuning 

HERE'S  TRUE  SONY  QUALITY!  Feel  the  fugged  construction,  and  listen  to  the  high  quality 
sound,  and  you'll  know  it's  a  Sony!  The  new  Air-8  can  scan  four  different  frequency  ranges  in 
either  direction  and  can  store  a  total  of  forty  frequencies  in  its  four  memory  banks.  You  can  recall 
any  memorized  frequency  with  the  touch  of  a  key,  and  can  scan  the  ten  channels  in  each  of  its 
four  memory  banks  in  any  order,  Tne  Air-8  also  has  a  delay  function  that  prevents  dropout  en- 
abtmg  you  to  hear  both  sides  of  a  conversation,  and  also  a  priority  feature  that  samples  a  chosen 
frequency  every  three  seconds  for  a  signal,  The  quick*di  scon  nee  t  BNC  connector  allows  different 
types  of  antennas  to  be  easily  coupled  to  the  Air-6  for  maximum  performance, 

The  Air-8  measures  3ft'  x  7ft*  x  2*.  and  weighs  just  21  oz<  This  is  truly  a  sturdy  little  compa- 
nion thai  will  give  you  years  of  dependable  performance  wherever  you  go. 
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PACKED  WITH  SONY  STATE-OF-THE-ART  TECH  NO  LOGY 

(1)  POWER  Switch  (2)  Volume  Control  {3}  11"  Helical  Antenna  (4)  BNC  Antenna  Connector     0      0 

(5)  Squelch  Control.  Features  both  manual  and  automatic  modes.  (6)  Earphone  Jack  (7)  AM  Ex* 
temal  Ant  Jack  (0)  Band  Selector.  Selects  Air,  PSB.  AM,  or  FM.  (9)  LCD  Display  (See  detailed  il*     ®- 
lustration  above)  (10)  Counter  Keys.   Used   to  program   frequencies  for  direct    tuning   and     g 
memories,  and  also  to  recall  memories.  (11)  EXECUTE  Key  (12)  SCAN  Keys.  Used  for  scan  tuning 
and  manual  tuning.  (13)  LIGHT  Switch  (14)  KEY  PROTECT.  Locks  out  all  keys  on  front  face,     g§ 
(15)  EXTERNAL  DC  INPUT  (16)  High  Quality  Speaker  (17)  ENTER  Key.  Used  to  memorize  frequen- 
cies,  (18)  Battery  Compartment  (rear)  (19)  9kHZ/lO  kHZ  Selector  (Inside  battery  compartment).     ®' 
Used  to  change  MW  tuning  interval.  (20)  DIRECT  Key.  Used  for  direct  tuning.  (21)  LED  Receive  In-    « 
dicator<22)  MEMORY  Scan  Key.  Used  for  scan  tuning  each  memory  bank.  (23)  PROGRAM  Key. 
Used  to  initiate  the  program  function.  (24)  DELAY  Key  (25)  PRIORITY  Key,  Used  for  sampling  a    ® 
priority  channel  every  3  seconds.  (26)  Heavy  Duty  Body.  Rugged  military/ industrial  grade  con-    n 
stniction.  AND  DONT  FORGET. . .  ITS  A  SONY! 
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bers  and  having  ii  sent  to  them 
from  the  U.S. 

The  CRRL  now  handles  its  own 
membership  records,  handles  its 
own  finances,  maintains  its  own 
offices  and  paid  staff,  etc.  They're 
also  breaking  with  ARRL  tradition 
in  looking  into  a  new  class  of 
membership  which  will  not  in- 
clude QST,  This  is  due  to  the  very 
high  cost  of  QST  in  Canada, 
which  they  feel  cuts  seriously  into 
their  membership  potential. 

Negotiations  are  underway  for 
a  merger  of  the  CRRL  and  the 
CARF,  with  the  two  being  reborn 
as  The  Radio  Society  of  Canada. 
With  these  remarkable  changes, 
the  purposes  of  the  CARF  would 
seem  to  have  been  achieved, 
so  perhaps  the  two  can  now 
merge.  This  would  provide 
Canada  with  a  single  strong  orga- 
nization which  could  then  devote 
its  energies  to  building  the  hobby 
in  Canada. 

MINNESOTA 

They  had  a  great  little  hamfest 
in  Minneapolis  in  November—too 
bad  if  you  missed  it.  Perhaps,  if 
you're  within  driving  distance,  you 
can  organize  yourself  and  your 
family  to  make  it  next  time. 


The  hamfest  is  on  Saturday,  so 
if  you  do  some  planning  ahead 
you  might  also  be  able  to  get  over 
to  the  Prairie  Home  Companion 
show  in  St.  Paul.  The  hamfest 
ends  up  at  3  p.m.,  leaving  you 
plenty  of  time  to  putt  on  over  for 
the  show  by  5  p.m. 

You'll  hear  why  Lake  Wobegon 
Days  has  been  on  top  of  the  book 
list  for  a  year  now  as  Garrison  Keil- 
lor spins  his  yarns.  You  may  get 
like  me  and  not  only  tape  his  sto- 
nes every  week,  but  buy  his  cas- 
sette yarns,  too.  If  you  haven't 
read  the  book,  do  it.  Unless  you 
have  a  special  problem,  you'll 
love  it.  I  realize  from  my  mail  that 
we  do  have  some  hams  who  are 
angry  people— who  must  be  hell 
on  wheels  with  which  to  live.  I 
wince  when  I  get  an  abusive  letter 
from  people  who  must  be  terrors 
to  be  around.  I'm  sure  they  don't 
single  me  out  for  their  abuse. 

Now,  back  to  the  Minneapolis 
hamfest  which  was  held  in  a 
school  in  Richfield,  It  was  just 
about  right  for  the  ham  dealers 
and  computer  stuff  exhibitors- 
plus  they  had  a  good  large  room 
for  me  to  talk  in.  I'd  judge  there 
were  maybe  a  couple  thousand 
attending    the    hamfest— which 


didn't  crowd  the  place  too  badiy  at 
all.  I  was  disappointed  to  listen  on 
2m  and  hear  many  hams  who 
weren't  bothering  to  go  to  the 
hamfest.  I'd  sure  like  to  see  a 
hamfest  some  time  when  every 
live  ham  within  easy  driving  dis- 
tance made  it  his  or  her  business 
to  be  there— like  in  the  old  days. 

While  I  was  there  I  recorded  five 
interviews  for  Gizmode,  a  high- 
tech  program  which  airs  at  7:30 
a.m.  (yawn)  Sunday  mornings  on 
KSNE  (1 280  kHz),  You  might  want 
to  check  this  out  if  you're  in  the 
Minneapolis  area  on  Sundays,  It's 
also  on  the  K-SAT  satellite  radio 
network. 

I'm  planning  on  getting  down  to 
Orlando  in  March  and  I  expect  ev- 
ery ham  still  able  to  get  out  of  a 
chair  to  be  there  to  say  hello.  I 
expect  I'll  be  speaking,  too,  so  on 
the  off  chance !  have  something  of 
interest  to  say,  allow  some  time. 
Okay?  Sometimes  I'm  pretty 
good.  Sometimes  I  ain't.  You  take 
your  chances.  If  you  come  and 
just  sit  there  dozing  off,  so  will  I.  If 
you  come  loaded  for  bear,  we'll 
have  a  great  time. 

The  Minneapolis  crowd  was 
semi-alive,  soil  wasn't  a  total  loss. 
I  brought  along  an  8mm  video 


camera,  so  we've  got  it  on  tape.  I'll 
try  to  tape  my  next  couple  of  talks 
in  Dallas  and  Las  Vegas- 
combining  the  three  I  may  end  up 
with  something  to  send  out  for 
club  meeting  entertainment, .  ,  or 
punishment. 

Hamfest  chairmen,  your  big- 
gest challenge  is  to  get  your  local 
hams  off  their  fat  butts.  Can  you 
figure  out  something  so  great  to 
do  at  your  hamfest  that  they'll  shut 
up  on  the  local  repeaters  for  a  cou- 
ple hours  and  mosey  on  down? 
Good  luck. 

U  local  dealers  loaded  with  ham 
gear  bargains,  tech  sessions,  and 
prizes  won't  budge  'em,  you've 
got  some  brainstorming  to  do.  We 
don't  have  many  well-known 
hams  these  days,  so  tt*s  difficult  to 
bring  in  headliners  to  talk.  Barry's 
busy  most  of  the  time.  I'm  pretty 
busy,  too,  Which  leaves  an  astro- 
naut or  two. .  .Tony  and  Owen. 
Beyond  that .  * .  ? 

I'm  doing  the  best  \  can  to  get  to 
hamfests,  but  I'm  spread  far  too 
thin.  So  far  this  year  I've  talked  at 
Miami,  Orlando,  Atlanta,  Dallas, 
Garland,  Las  Vegas,  San  Diego, 
Dayton,  Minneapolis,  and  Boxbor- 
ough.  Get  off  my  back*  I  have  to  do 
some  work,  too,  you  know,H 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterrM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  j ust  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4+ 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Grovefand,  MA  01834   (617)  372-3442 
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ANNOUNCING 


For  Orders  &  Quotes 
CALL  TOLL  FREE 


1  -800-423-260 

(U.S.  and  Hawaii) 


Mon.-Fri.  9:00-7:00  Central  Time 
Sat.  9:00-1:00  Central  Time 
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Friendly  Service 
Texas  Style! 


Texas  Residents  Call 

(512)  454-2994 
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TH-31AT 
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TM-3530A 


R-2000 


TS-440S 


Austin  Amateur  Radio  Supply  •  5325  N.  IH  35  *  Austin,  Texas  78723  •  512/454-2994 


M..i>' 


\^^m 


'When  You  Buy.  Say  73" 


73  Amateur  Radio  •  January.  1987    15 


New  FL-4  UHF 
Helical  Resonators 

Installed  in  Receiver 

or  FL-4H  Preselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 

These    are    professional    "Commercial    Grade'1    Units— Designed    for 
Extreme  Environments  { -30  to  60°  C.)  All  Equipment  Assembled  &  Tested. 


COMPLETE  SHIELDED  RCVR,  ASSY, 
VHF  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A-UHF 

•  Totally  Advanced  Design! 

•8  Pole  From  End  Flti\  +  wide  dynamic  range- 
Reduces  Overload,  Spurious  flesp.  &  Irttermod. 

•Sens.  0.25  uV7l2dB  SIN  AD  typ. 

•Set,  <6dB  @  ±  6.5  KHz.  -130dB  @  ±  30KHz.  {8  Pole 
Crystal  *  4  Pole  Ceramic  Rtrs, 

•S  Meter    Discriminator  &  Deviation  Mir.  Outputs! 

•Exc.  audw  quality!  Fast  squelch!  HfQ  0005%  Crys- 
tal. {"Super  Sharp  +  IF  FJtr  also  avail  \ 

•  New!  3a  KHz  3,  W.  IF  Rtter 
for  High  Speed  Packet. 

Complete  Receiver  Assemblies 

•Rcvr.  Board  mounted  in  shielded  housing. 
•Completely   assembled  &  lasted,  w7F.T.   caps, 

S023Sconn. 
•As  used  in  the  SCR  1 DO0/2000X.  Ready  to  drop  into 

your  system  I 
•UHF  Rcvr.  Assy,  Now  Available  w/$uper  Sharp  FL- 

4  Helical  Resonators.  Greatly  reduces  IM  &  "out  of 

band"  interference! 


FL-4H 


Front-End  Preselectors 


•FL-6;  6Hi  Q  Resonators  with  Lo-Noise  Transistor 
Amp  {2M  or  220  MHz) 

•FL-4H:  4Hi  Q  Helical  Resonators  &  Lo-Noise  Tr. 
Amp.  in  shielded  housing.  {420-470  MHz) 

•Provides  tremendous  rejection  of  out -of - 
band"  signals  w/out  the  usual  lossl  Can  often  be 
used  instead  of  large  expensive  cavity  filters. 

•Extremely  helpful  at  sites  with  many  nearby  trans- 
mitters to  "filler-out"  these  out-of -band  signals. 


Call  or  Write  for 
Data  Sheets 


ForlOM,  2M,  220  MHz,  &  440  MHz 


ID250A  CW  ID 
&  Audio  Mixer  Board 


•Improved?  Now  includes  "audio  mute 
circuit  and  "Emergency  Power  10" 
option. 

•4  input    AF  Mixer  &  Local  Mm;,  amp. 
■PROM  Memory— 250  bits/channel. 
•Up  to  4  different  ID  channels! 
•Many  other  features.  Factory  programmed. 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Complete  solid  state  control  for  rptr.  COR  "Hang 
Timer,  'Time-Out*'  Timer.  TX  tocaJ  &  remote  Shut- 
down/Reset, etc. 

•Includes  inputs  &  outputs  for  panel  controls  & 
lamps. 


•  » 


■t 


Power  Supply  Boards 

SCP12   12VDC@0.3AouL 

SCP51 2  12  VDC  @  1A  &  5VDC  @  0.4A  out. 

(1.1  A  total  max.  out,) 
1  SCP51 2A  As  above,  out  also  w/-  12VDC  @  0. 1A 


ifc  Plug-in 

Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  con- 
trol any  ON/OFF  Function  at  a  remola  site  via  DTMF 
Radio  Link. 

•Uses  new  high  quality  Xtal  Controlled  Decoder  IC. 
w/high  immunity  to  falsing 

•Decodes  all  16  digits 

•3  ON/OFF  Functions  per  Mam  Card.  Easily  expand- 
able to  any  no.  of  functions  w/Ex  pans  ion  Cards. 

•Codes  quickly  field  programmable  via  plug-in  Cod- 
ing Cards,  Many  unique  3-digit  codes  available.  Not 
basically  i -digit  as  with  competitive  units. 

•Latched  or  pulsed  outputs. 

•Transistor  Switch  outputs  can  directly  trigger  solid 
state  circuitry  or  relays,  etc.  for  any  type  of  control 
function. 

•Low  Power  Consumption  CMOS  Technology. 
5 VDC  Input.  Goid-ptated  connectors. 


w— •, 


«J 


SCP30  HEAVY  DUTY  30  AMP 
RACK  WIT.  POWER  SUPPLY 

•  13.8  VDC  out.  1 15/230  int  50/60  H2, 

•  30A  @  70%  duty.  25A  @  100%  duty. 

•  Massive  30  lb.  Transformer  &  Heat  Sinks. 


Improved  SCT41 0B 
Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exciter  Board 

•  10  Wts.  Output.  100H  Duty  Cycle! 

•Withstands  High  vs  wr 

•True  FM  for  exc.  audio  quality 

•Designed  speci  fid  ally  for  continuous  rptr  service. 

Very  low  in  "white  noise."' 
•Spurious-  75 dB.  Harmomcs-60d8. 
■With  0005%  precision  grade  xlal. 
•BA-30  30  Wt.  Amp  board  *  Heat  «lnfct  3  sec.  UP 

filter  &  ret.  pwr  sensor 
•BA7S  75  Wt.  unit  also  available 

SCT1 10  Transmitter  Assembly 

*SCT1  to  mounted  In  shielded  housing 
•Same  as  used  on  SCR  1 000  &  2000X 
•Completely  ass  mold.  w/FX  caps,  S0239  conn, 
•10. 30,  or  75  Wt.  unit 

SCT  41 0B  UHF  Transmitter  Bd,  or  Assy. 

•Similar  lo  SCT1 10T 10  Wts.  nom. 
•Now  includes   "on  board"  proportional  Xtal 
OscJOven  circuitry  for  very  high  stability! 
•BA-40  40 W.  U  HF  AMP.  BD.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•Provides  all  basic  autopatch  functions 
•Secure  3  Digit  Access;  1  AuaOrv-Off  function.  Audio 
AGC;  Built-in  timers;  etc.  Beautiful  Audiot 
•071  inhibit  bd,  also  available 
•Write/call  for  details  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  provide  M  Reverse  Patch" 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answering"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tube  shunts  phone  line  surges  to 

ground 

•  Handles  up  to  40,000  AmpsE 
•The  Best  device  available  to  protect  Autopatch 

equipment  from  lightning  damage.  $1 7.00  +  S/H 


/'  Se  habla  espanOl  I 


SPECTRUM  C0MMUNICA  TI0NS  CORP. 

1055  W\  Germantown  Pk,  S1  •  Norristown,  PA  190403  •  (215)  631-1710  •  TELEX:  846-211 
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ETTERS 


made  available  for  clubs.  I've  got      suggesting  that  everyone  should 


WB8DQT  FAN 


] 


I  was  just  about  to  drop  my  73 
subscription  when  along  comes 
WEATHERSAT— great!  For  me 
this  makes  73  a  great  ham  maga- 
zine again.  \  can  hardly  wait  for  the 
next  issue. 

Dale  Hauck,  M.D*  W6YFT 
Los  Angeles  CA 


[ 


IN  THE  AIR 


] 


\  am  not  a  ham  yet  but  some  day 
I  would  like  to  get  my  ticket.  I  have 
a  mental  block  (or  is  ft  constipa- 
tion?) of  the  brain  keeping  me 
from  mastering  the  code.  Theory 
should  be  no  problem,  as  Tm  an 
Avionics  Communications  Spe- 
cialist in  the  Air  Force  and  J  get  to 
worlc  on  HFt  VHFt  and  UHF  equip- 
ment— not  only  on  the  bench,  but 
in  aircraft  installations. 

The  people  that I  work  with  think 
that  I'm  crazy  for  being  into  radios 
so  much.  I  love  it  and  can't  get 
enough  experience  or  my  fill  of  the 
stuff.  My  wife  is  into  cameras  and 
computers,  and  together  I  know 
we  could  both  have  a  biast  being 
hams.  I'm  also  trying  to  get  my 
kids  interested  and  expand  their 
horizons,  The  day  that  I  brought 
a  Kenwood  R-2000  home  and 
hooked  it  up  my  boys  were  glued 
to  it.  It  made  me  feel  like  a  million 
bucks  when  I  found  out  that  they 
sneak  in  and  listen  to  it.  Just  like 
my  daughter,  who  gets  out  my 
code-practice  oscillator  and  plays 
with  it.  It  would  be  great  to  have 
five  callsigns  at  this  QTHf 

An  even  bigger  influence  is  the 
fact  that  I'm  stationed  at  Yokota 
Air  Base  in  Japan,  with  my  wife 
and  kids  here  also.  Ham  radio  is 
"in  the  air"  over  here.  Yokota  is 
located  by  the  city  of  Fussa-shi, 
which  has  a  train  straight  to  Aki- 
habara!  If  the  yen  ever  straightens 
out,  I  hope  to  go  there  often.  I'm 
looking  forward  to  that  day, 

Robert  Aldridge 
APO  San  Francisco 


Robert,  I  just  don 't  buy  the  excus- 
es I  hear  from  people  about  why 
they  can  Y  learn  Morse  code  You 
and  everybody  else  in  your  family 
are  physically  and  mentally  capa- 
ble of  learning  it. .  .  but  you  have 


Number  1 8  on  your  F«dfcac*  catti 

to  actually  work  on  it.  ffve  found 
that  most  folks  who  complain  that 
they  can't  learn  code  expect  it  to 
just  "happen'*  in  their  mind  imme- 
diately, without  effort.  And  that 
includes  the  "smugglers'*  who  ag- 
onize over  every  new  character — 
they  are  so  embarrassed  that 
code  isn  't  easy  that  they  spend  all 
of  their  time  worrying  about  their 
ego  instead  of  just  learning  the 
tetters. 

So,  my  advice  to  you  is  to  stop 
worrying  that  you  can't  learn  the 
code.  Of  course  you  can  team  it. 
Everyone  can.  Relax  and  work  on 
it  a  bit  at  a  time.  Have  a  beer  while 
you're  listening  to  a  code  tape,  or 
take  a  nice  hot  bath.  If  you  can 
stop  being  so  uptight  about  not 
being  able  to  do  it,  you'll  be 
amazed  at  how  quickly  you*!!  pick 
itup.—KWtO. 


WAXING 


] 


I've  just  received  my  first  issue 
of  73  (October)  on  a  new  subscrip- 
tion. I  read  this  issue  from  cover  to 
cover  and  have  never  found  QST 
to  be  as  interesting.  I  am  so  glad 
that  Wayne  is  back  that  I  felt 
obliged  to  write  you  this  note  to  tell 
you  so. 

My  interest  in  ham  radio  has 
been  on  the  wane  these  past  few 
years  and,  as  such,  I  have  not 
been  too  active.  I  look  forward  to 
the  following  issues  of  73,  and  for 
the  renewed  interest  In  amateur 
radio  I  thank  you. 

Bud  Lieberman  WB2WSZ 
Hackensack  NJ 


De  nada,—Eds. 


[ 


RENT-A-WAYNE 


I  just  heard  your  excellent  talk  in 
San  Diego,  Wayne.  I  wish  more 
clubs  could  afford  to  hire  you  to 
come  and  talk  to  them.  Maybe  you 
should  make  a  tape  and  rent  it  or 
loan  it  to  clubs  to  get  them  stirred 
up! 

Gib  Gibson  W7JIE 
Ren  ton  WA 

You're  right,  Gib,  a  video  just 
might  help.  I'll  try  to  tape  my  next 

couple  of  talks  and  see  if  anything 
useful  develops  which  could  be 


a  couple  of  VCRs  so  I  can  make 
VMS  copies  of  my  8mm  tapes. 

I  got  a  letter  from  one  admitted 
Wayne  Green  hater  who  wrote  to 
say  that  he  saw  a  video  of  my  talk 
in  L.A.  and  hated  that  too! — 
Wayne. 


TRULY  DOOMED 

I  just  picked  up  the  September, 
1966,  issue  of  73  and  read  Never 
Say  Die.  I  was  very  disappointed 
and  ashamed  of  the  image  you 
presented  of  a  ham  radio  opera- 
tor. In  the  first  place,  I  fail  to  see 
whal  a  discussion  of  one's  per- 
sonal success  has  to  do  with  ham 
radio.  It  is  very  disappointing  to 
see  that  you  apparently  measure 
a  person's  success  by  the  dollars 
he  or  she  makes— the  car  one 
drives  or  how  much  one  is  willing 
to  fork  over  for  a  subscription  to 
your  magazine,  How  absurd- 

I  am  fairly  successful  in  your 
own  warped  terms.  I  do,  however, 
have  many  friends  who  are  not  as 
financially  well  off,  but  who  are  no 
less  a  success.  Many  people  work 
very  hard  and  contribute  a  great 
deal  to  society  and/or  the  country 
and  are  not  fairly  compensated. 
Soldiers  give  their  lives  for  an  em- 
barrassingly small  salary. 

If  you  truly  believe  that  you  can't 
consider  a  person  successful  if 
he/she  can't  spend  the  bucks  to 
subscribe  to  73,  then  that  is  a  sad 
statement  of  your  character  as  a 
ham  and  as  a  human  being.  Ham 
radio  should  not  be  a  hobby  with  a 
financial  prerequisite.  It  should  be 
for  anyone  who  has  the  drive  to 
get  the  license  and  who  will  pro- 
mote the  goals  and  principles 
upon  which  the  hobby  is  based. 
One  of  the  goals  you  have  forgot- 
ten in  pursuit  of  the  dollar  is  good- 
will, If  you  represent  the  future  of 
ham  radio,  we  are  truly  doomed. 

Norman  Joe  Korpela 
Portland  OR 

Apparently  20-wpm  code  has 
zapped  your  brain.  When  you  sug- 
gest that  someone,  who  may  be  a 
lovely  person  but  who  is  so  out  of 
step  with  our  society  that  he/she  is 
starving  to  death,  be  considered  a 
success,  we  do  have  a  religious 
dispute.  I've  never  had  any  per- 
sonal interest  in  money,  but  I'm 
not  dumb,  so  I've  come  to  grips 
with  the  fact  that  my  businesses 
have  to  be  profitable  if  I'm  going  to 
start  more  of  them — providing 
more  people  with  work.  Nowhere 
in  my  editorials  will  you  find  me 


sacrifice  themselves  to  get  rich, 
but  you  wilt  find  me  urging  every 
reader  to  go  into  business  so  he/ 
she  will  be  able  to  buy  the  things 
he/she  wants — such  as  ham  gear, 
an  occasional  DXpedition—even 
a  subscription  to73.  Norman,  give 
up  the  code  before  it  gets  worse. 
—Wayne. 


TOO  MANY 


] 


Much  is  being  said  these  days 
about  the  need  to  liberalize  the 
requirements  for  an  amateur  radio 
license.  I  say  that  the  amateur  ser- 
vice ts  fast  becoming  worthless  to 
all  of  us  due  to  the  enormous  num- 
ber of  licenses  granted  by  the 
FCC!  This  fact  is  very  obvious  on 
the  HF  bands  where  intense  inter- 
ference is  commonplace;  too 
many  stations  are  trying  to  fit  into 
a  finite  spectrum. 

Here  are  some  alarming  facts 
that  you  must  be  aware  of:  In  1971 
there  were  about  250,000  hams. 
Today  there  are  almost  500,000 
(good  statistics  to  show  publish- 
ers of  ham  radio  magazines  who 
say  the  hobby  is  in  a  state  of 
demise).  And  there  are  more  Ex- 
tra- and  Advanced-class  opera- 
tors than  all  the  other  classes  put 
together!  The  FCC  should  reduce 
the  number  of  licenses  granted  by 
increasing  the  technical  require- 
ments for  a  ham  ticket. 

David  Danello  WB40NS 
Blacksburg  VA 

David,  it's  pretty  obvious  that  you 
don't  know  what  you're  talking 
about  My  guess  is  that  you're  us- 
ing a  junky  receiver  which  you 
don*t  know  how  to  use  in  the  first 
place.  If  you're  so  hot  for  wide 
open  spaces,  try  10  meters— al- 
though I've  heard  some  openings 
up  there  during  the  day  which  cer- 
tainly sounded  like  a  crowded 
band.  You  could  always  discon- 
nect your  antenna  and  listen  to 
receiver  noise. 

As  for  you  alarming  facts, 
here's  what's  really  happening: 
There  are  just  over  423f0O0  hamsr 
not  500, 000.  If  our  research  is  cor* 
reci,  about  10%  of  the  hams  in  the 
FCC  computer  are  dead,  so  figure 
there's  around  360,000  living  am- 
ateurs. There  are  roughly  140t0QQ 
Extra- and  Advanced-class  licens- 
es outstanding,  and  the  rest  com- 
bined total  around  2SQ.Q00.  Last 
month  saw  0%  growth  in  the  ham 
ranks,  and  it'll  stay  that  way  unfit 
we  have  a  working  no-code  li- 
cense in  place.— KW 70. 
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Number  21  on  your  Feedback  card 


The  Kenwood  TR-751  A. 


KENWOOD  TR-751 A 

Kenwood's  newest  two-meter 
all-mode  mobile  transceiver  offers 
25  Watts  of  output  from  142^149 
MHz  (modifiable  to  cover  141-151 
MHz),  automatic  mode  selection, 
a  GaAsFET  front  end,  10  memory 
channels,  all-mode  squelch,  dual 
digital  vfo's,  and  semi-break-in 
CW  with  a  sidetone.  Options  in- 
clude Digital  Channel  Link,  a  VS-1 
voice  synthesizer,  and  a  38-tone 
CTCSS  encoder. 

For  more  information,  visit  your 
local  Kenwood  dealer. 

SCHEMATIC  HELP 

The  fourth  edition  of  How  to 
Read  Schematics  by  Don  Herring- 
ton  is  now  available  from  Howard 
W.  Sams.  The  new  edition  has 
been  revised  to  include  logic  dia- 
grams and  flowcharts.  The  book 
moves  from  a  general  overview  of 
electronic  diagrams  to  the  specific 
components  of  a  circuit,  detailing 
the  techniques  used  to  follow 
complicated  schematics, 

How  to  Read  Schematics  retails 
for  $14.95  and  can  be  found  in 


most  bookstores;  for  informa- 
tion about  this  and  other  Sams 
books,  check  Reader  Service 
number  205. 

BVE  XFER 

BV  Engineering  has  released  a 
transfer  function  analysis  and 
synthesis  program  for  the  IBM  PC 
and  compatibles.  XFER  uses 
short-circuit  transfer  impedance 
functions  around  an  op  amp  to 
compute  circuit  elements  and 
configurations  to  yield  a  given 
transfer  function.  The  program 
will  also  calculate  a  transfer  func- 
tion given  the  values  of  the  circuit 
components 


XFER  transfer  function  analysis  from  BV  Engineering, 


XFER  is  menu-driven  and  uses 
free-format  input,  Files  generated 
by  XFER  are  compatible  with  oth- 
er BV  Engineering  programs  such 
as  SPP.  PCPLOT.  POP,  and  TEK- 
CALC  XFER  files  can  be  used  as 
an  input  to  SPP  to  perform  tran- 
sient and  time-domain  analysis  of 
user-generated  waveforms. 

For  more  information  on  BV  En- 
gineering software,  check  Reader 
Service  number  215. 

REPEATER  DEMO  TAPE 

Advanced  Repeater  Controls 
has  introduced  a  new  audio  cas- 


PRODUCT  SPOTLIGHT 

Here's  our  favorite  new  offering  this  month: 


Schematic-reading  help  from 
Sams. 


KANTRONICS  KAM 

Kantronics  has  introduced  KAM™.  an  alt-mode  digital  commu- 
nications interface.  KAM  is  a  radio  modem  with  RTTY,  AMTOR, 
packet,  ASCII,  and  CW  built  in.  The  unit  is  compatible  with  any 
computer  that  has  an  asynchronous  I/O  port. 

KAM  features  over  100  software  commands,  a  bar-graph  tun- 
ing indicator  for  RTTY  and  HF  packet,  a  switchable  limiter,  pro- 
grammable center  frequency  and  bandwidth  for  CW,  two  radio 
ports,  and  programmable  mark  and  space  tones  for  RTTY. 

For  complete  details,  visit  your  local  ham  store  or  check  Read- 
er Service  number  212, 


sette  which  describes  and  demon- 
strates their  repeater  control  prod- 
ucts. Included  in  the  demo  are  the 
RC-850  and  RC-85  repealer  con- 
trollers, the  ACC  Digital  Voice 
Recorder,  and  the  ITC-32  Intelli- 
gent Touchtone^  Control  board, 

The  tape  is  perfect  for  club  pre- 
sentations and  is  available  at  no 
cost  directly  from  ACC.  To  re- 
quest a  copy,  contact  ACC,  2356 
Walsh  Avenue.  Santa  Clara  CA 
95051 ;  (408}-727-3330\ 

DISH  INSTRUCTIONS 

A  new  book  from  Power  Gain 
Systems,  Build  Your  Own  Satel- 
lite Dish  Antenna,  gives  step-by- 
step  instructions  for  constructing 
a  10-1/2-foot  dish  antenna— in- 
cluding photos,  illustrations,  and 
sources  for  materials. 

The  book  is  $12;  for  complete 
details,  check  Reader  Service 
number  207, 

COMPACT  VOM 

Mercer  Electronics,  a  division  of 
Simpson  Electric,  has  announced 


Mercer's  model  9101  pocket 
DMM. 
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KEN 
INTER 

Encomrn,  Inc., 
an  interface  whic 
computer  with  a 
control  the  azimuth 
settings  of  Kenpro1 
and  KFW600A  rotor, 
contains  analog-to-t 
verters  for  both  the  a; 
elevation  channels  and  also  pro- 
vides the  drive  signal  to  turn 
the  motors  in  the  proper  direction. 
An  internal  microcomputer  pro- 
vides RS-232  serial  capability  at 
9,600  baud  with  no  handshaking. 
The  KR-010  operates  with  track- 
ing software  written  by  W3I Wl  and 
W0SL  for  AMSAT  (available  only 
from  the  AMSAT  software  ex- 
change), 

Suggested  retail  price  is 
$269,95,  For  more  information, 
please  check  Reader  Service 
number  21 6. 

CES  MODEL  5200  PI 

The  CES  modet  5200  is  a  new 
interconnect  unit  that  may  be 
programmed  locally  or  remote- 
ly with  DTMF  signalling.  The 
device  is  expandable  to  up  to 
250  ANI  codes,  and  features  mul- 
tiple-format  encoding  (CTCSS, 
two4oner  five-tone,  DPLT  2805, 
and  MTS),  toll  restriction  by  us- 
er, DID  for  mobile  selective  signal- 
ing, a  clock  and  calendar  for 
usage  billing,  and  a  dial  click 
detector. 

For  information  on  the  complete 
line  of  CES  communications 


ICOM's  IC-27SA  2m  muitimode. 
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_  rucE'the  IC-275 
c&mpanion  fC-475  togeth- 
er for  OSCAR  operation,  and  a 
CW  filter. 

The  suggested  retail  price  for 
the  IC-275A  is  $1,199;  for  more 
information,  visit  your  local  ICOM 
dealer 

DAVLE  TECH  TOOLS 

Davie  Tech,  Inc.,  offers  a  full 
line  of  precision  cutters,  shears, 
pliers,  crimpers,  and  benders  for 
the  electronics  hobbyist.  All  of  the 
tools  feature  contoured  ribbed 
handles,  which  provide  a  non-slip 
gripping  surface,  and  a  return 
spring  to  help  eliminate  operator 
fatigue. 

For  information  on  the  complete 
line  of  Davie  Tech  tools,  check 
number  213  on  your  Reader  Ser- 
vice card. 


^tfCTfonics'  1987  fuJI- 
;oidr  catalog  featuring  tone-sig- 
naling products  is  now  available. 
Also  listed  are  microprocessor- 
based  paging  systems,  and  ra- 
diotelephone terminals. 

For  your  free  copy  of  MidianTs 
new  catalog,  please  check  Read- 
er Service  number  217. 

HEATH  MAGAZINE 

Heathkit  has  announced  the 
publication  of  Kit  Builder's  Jour- 
nal, a  magazine  covering  all  as- 
pects of  electronic  kits  and  kit 
building.  The  journal  will  offer 
tips,  news,  reviews,  and  advice 
from  Heath's  technical  consul- 


tants,  Subscribers  will  receive 
special  dfscounts  on  selected 
Heath  products. 

A  one-year  subscription  {six  is- 
sues) is  $9.95;  order  KBJ-2000- 
NM  from  Heath  Company,  Box 
1288,  Benton  Harbor  Ml  49022; 
{800)^253-0570, 

1,3-GHZ  POCKET  COUNTER 

OPTOelectronics  has  intro- 
duced their  model  1300H  pocket- 
sized  1 .3-GHz  frequency  counter. 
Housed  In  a  case  3-1/2"  x  4"  x  1 ", 
the  counter  comes  with  recharge- 
able NiCd  batteries  and  an  ac  wall 
adapter.  Resolution  from  1  MHz 
to  1.3  GHz  is  1  kHz  with  a  .25- 
second  gate  and  100  Hz  with  a 
2,5-seeond  gate.  Accuracy  is 
±00001%, 

For  more  information  about  OP- 
TOelectronics frequency  coun- 
ters, check  Reader  Service  num- 
ber 209. 


Davie  Tech  hand  tools. 


New  magazine  offered  by  Heath.        OPTOelectronics '  model  13Q0H. 
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■  COM  has  always  had  a  sensible  new-equip- 
ment policy:  Never  release  a  new  rig  un- 
til the  lifespan  of  an  otder  model  is  finished. 
This  policy  has  probably  saved  the  sanity 
and  marriage  of  more  than  one  operator  be- 
cause the  cost  of  a  new  rig  can  be  spread  over 
several  years  before  a  new  version  hits  the 
market. 

Considering  this,  then,  you  can  imagine  my 
surprise  when  the  improved  IC-751A  ap- 
peared in  ads,  superseding  the  current  IC-751 
as  ICOM's  top-oi-the-line  rig.  After  allT  the  751 
was  introduced  about  three  years  ago  and 
seemed  to  still  have  some  life  left.  So,  you  can 
also  imagine  my  desire  to  get  my  hands  on  the 
newer  version  to  see  if  the  rig  has  changed. 

Comparison  to  the  IC-735 .  * . 

After  using  the  751 A  for  an  extended  period. 
I  can  say  that  there  are  some  changes.  The 
751 A  is  built  upon  the  technology  of  the  735 
(reviewed  in  November,  1985)  to  create  a  vir- 
tually new  rig. 

You  really  wouldn't  think  the  751 A  is  a  new 
rig  from  the  outside  because  it  looks  just  like 
the  older  751.  right  down  to  the  35  knobs, 
control  switches,  and  buttons  on  the  front  pan* 
el.  It  also  has  the  same  105-dB  dynamic 
range,  continuous  receive  coverage  through 
30  MHz.  multimode  (AM,  FM,  CW\  and  SSB) 
capability,  nearly  the  same  LED  display 
(with  a  couple  of  additions),  and  100  Watts  of 
output  power, 

But,  if  you  were  to  continue  thinking  like 
that,  you  would  be  making  a  mistake.  The  new 
751 A  has  more  in  common  with  ICOM's  other 
state-of-the-art  rig,  the  735,  than  it  does  with 
the  older  751.  In  fact,  comparing  the  sche- 
matics shows  that  wrth  the  exception  of  a  cou- 
ple of  integrated  circuits,  the  751 A  and  735 
are  just  about  the  same.  The  key  difference  in 
circuitry  is  that  the  customized  micro- 
processor in  the  735  controls  a  multifaceted 
liquid  crystal  display  (LCD),  while  the  751 A 
uses  a  multicolored  light-emitting  diode  (LED) 
display. 

Both  radios  take  advantage  of  newly  devel- 
oped central  processing  units  for  control  This 
means  the  751 A  is  highly  versatile,  like  the 
735.  For  example,  the  new  CPU  allows  moni- 
toring of  all  32  memory  channels  or  only  those 
storing  a  particular  mode— FM,  for  example. 
Further,  the  programmed  scan  feature  allows 
scanning  between  any  two  programmed  fre- 
quencies. In  all  cases,  though,  the  auio-stop 
feature  of  the  751 A  halts  scanning  until  a  QSO 
has  finished  and  then  automatically  resumes 
when  the  frequency  is  clear. 

This  is  like  the  735fs  capability.  The  chief 
difference  between  the  two  is  the  fact  that  the 
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751 A  has  32  memories  and  two  vfo's,  while 
the  735  has  12  memories  and  two  vfo's*  The 
735  also  has  an  internal  fan  and  no  heat  sink, 
while  the  751 A  has  a  huge  heat  sink  and  an 
external  fan. 

In  fact,  the  735's  fan  comes  on  after  a  short 
time  of  heavy  use.  while  the  fan  in  the  751 A 
remains  off.  This  is  due  to  the  size  of  the  heat 
sink.  Further,  the  735's  fan  is  variable,  mean- 
ing that  the  higher  the  demand,  the  higher  the 
fan  speed.  This  makes  the  735's  fan  obtrusive 
at  times  in  a  quiet  shack.  The  fan  on  the  751  A, 
on  the  other  hand,  is  quiet  and  only  comes  on 
when  needed.  In  fact,  it's  barely  noticeable 
under  most  circumstances. 

...And  to  the  IC-751 

To  be  fair,  though,  the  real  comparison 
should  be  with  the  older  751  (  the  rig  that 
the  751 A  replaces.  The  key  difference  be- 
tween them  is  important— program  storage. 
As  for  other  specifications,  they  are  pretty 
much  the  same.  For  example,  the  new  751  A's 
dynamic  range  is  105  dBT  as  is  the  75Ts,  The 
power  requirements  are  the  same — 13.8  Vdc; 
the  usable  temperature  range  is  the  same — 
14  to  140  degrees  F;  the  display  resolution 
is  the  same— to  100  Hz;  spurious  emissions 
are  down  more  than  60  dB,  as  well  as  hav- 
ing harmonics  down  more  than  40  dB;  sensi- 
tivity is  better  than  0.5  uV;  and  selectivity  is 
better  than  2.3  kHz  for  SSB,  CW,  and  RTTY 
at-6dB. 

The  specifications,  then,  match  them  well 
Butf  the  two  751$  are  different  In  the  751, 
I  COM  used  dynamic  random  access  memory 
(DRAM)  to  store  program  and  frequency  infor- 
mation. The  DRAM  was  backed  by  a  lithium 
battery,  whose  average  life  was  figured  at 
about  five  years.  Once  the  battery  died,  the 
programming  disappeared  due  to  the  loss  of 
power  to  the  memory,  and  the  hg  had  to  be 
sent  back  to  the  factory  for  reprogrammmg. 
Just  about  all  the  older  ICOM  microprocessor* 
controlled  models  used  this  plan. 

Evidently,  ICOM  has  seen  the  light  because 
it  now  stores  its  programming  in  nonvolatile 
memory.  The  only  volatile  memory  is  user 
memory,  which  contains  the  frequencies 
you've  programmed  as  well  as  the  modes* 
The  lithium  battery  now  backs  up  this  user 
scratchpad.  It's  quite  an  improvement  and 
shows  that  ICOM  is  willing  to  listen  to  con- 
sumer input. 

Improvements 

Looking  at  the  751 A  you  wouldn't  think  any- 
thing has  changed  at  all  The  reason,  quite 
frankly,  is  that  the  boxes  look  alike-  However, 
when  you  look  closely  at  the  front  panel,  you 


begin  to  see  some  of  the  changes  that  have 
been  implemented.  For  example,  the  751 A  is 
an  improved  CW  rig.  It  now  sports  an  electron- 
ic OSK  keyer  that  is  capable  of  up  to  40  wpm .  It 
also  has  a  standard  500-Hz  CW  filter  and  a 
C  W  sidetone  monitor,  so  you  can  monitor  your 
code  in  transmit  and  receive. 

Another  improvement  over  the  751  is  an 
added  LED  annunciator  in  the  display.  The 
new  annunciator  indicates  whether  you're  us- 
ing the  tuning  dial  or  bandswitching  functions. 
The  751 A  also  has  smoother  tuning,  White  the 
751  *s  tuning  was  good,  the  751  A's  tuning  is 
even  better.  It  feels  silkier  and  features  a  new- 
ly designed  tuning  knob. 

Many  of  the  improvements,  however,  are 
"under  the  skin."  For  example,  the  new75tA 
is  even  more  stable  than  the  751  thanks  to  a 
new  thermal  sensor  that  monitors  internal 
temperatures,  The  sensor  automatically  turns 
on  the  fan  which,  in  turn,  ensures  thai  there's 
no  thermal  drift. 

Further,  the  new  model  boasts  a  9-MHz 
notch  which  drastically  reduces  GRM>  In  fact, 
just  using  the  passband  tuning  control  and 
the  notch  filter  will  be  enough  to  knock  out 
any  QRM  on  a  particular  signal  The  500- 
Hz  CW  filter  is  like  icing  on  the  cake.  And. 
in  some  cases,  I  wonder  if  you  really  need 
the  fitter 

Other  worthwhile  improvements  over  the 
751  are  a  new  age  system,  new  compressor 
circuitry  for  better  audiot  and  a  new  af  gain 
control  system,  which  improves  control  of  CW 
sidetone  volume. 

With  all  these  improvements,  though,  there 
are  a  couple  of  important  items  to  note  on  the 
CW  keyer  and  the  noise  blanker.  The  CW 
keyer  speed  control  is  decidedly  nonlinear, 
Like  many  analog  meters,  large  changes  in 
speed  are  crowded  into  small  spaces  on  the 
dial.  This  means  that  it's  tough  to  find  precise 
speed  control  toward  40  wpm.  Further,  at  40 
wpm  the  weighting  tends  to  become  shaky 
and  imprecise.  The  QSK  feature  is  a  nice  addi- 
tion, but  for  most  operators  it's  probably 
overkill. 

The  751 A  features  a  selectable  noise 
blanker  which  eliminates  all  but  the  most  stub- 
born wideband  and  narrowband  noise,  (I  have 
a  source  near  my  house  that's  virtually  impos- 
sible to  eliminate,  but  the  blanker  managed  to 
get  a  good  chunk  of  it.) 

But.  while  it's  a  nice  feature,  it's  not  without 
problems.  At  its  highest  settings,  it  causes  CW 
signals  to  become  distorted,  almost  keyclick- 
like  in  tone.  It's  something  you  should  be 
aware  of  if  you're  planning  to  buy  this  radio. 
However,  it  isn't  a  major  problem  because 
most  of  the  time  you'll  probably  operate  the 
noise  blanker  at  a  lower  setting. 

Conclusions 

Overall,  then,  the  751 A  is  a  worthwhile  im- 
provement over  the  older  751,  It  corrects 
some  of  the  flaws  that  were  readily  apparent  i  n 
the  older  version  and  improves  upon  the  ra- 
dio's already  solid  basic  features. 

If  you're  looking  for  a  new  HF  rig  that  com- 
bines general  coverage  and  multimode  capa- 
bility, look  at  the  751  A,  You  won*!  be  disap- 
pointed. ■ 


144-MHz  Antenna  Test:  Three  For  Two 


hv  Peter  H.  Putman  KT2B 


Cushcraft  32-19  and  42-1SXL  Boomers 
Cushcraft  Corporation 
PO  Box  4680 
Manchester  NH  03 108 
Price  Class;    32-19        $140 

42^18XL    $150 


Last  year  was  a  grand  one  for  French 
and  American  relations,  owing  to  the 
100th  anniversary  of  the  Statue  of  Liberty. 
With  that  in  mind,  it  seems  entirely  appropri- 
ate to  review  these  products — the  premier 
144-MHz  yagis  from  two  of  the  best-known 
names  in  antennas  here  in  the  United  States 
and  in  France. 

Cushcraft  Corporation  of  Manchester,  New 
Hampshire,  has  iong  been  Known  for  their 
32-19  19-element  fJ  Boomer,"  as  it  has  come 
to  be  known.  This  is  one  of  the  most  pop- 
ular antennas  in  the  world  for  weak-sig- 
nal work  on  2  meters,  and  its  popularity  sup- 
ports its  performance  and  durability,  Re- 
cently. Cushcraft  introduced  the  42-18XL  18- 
element  yagi,  using  a  28-foot  boom  for  that 
extra  1  dB  of  gain,  based  on  the  19-etement 
version, 
Antennes  Tonna  of  Reims,  France,  is  no 


Tonna  F9FT  17-ElementYagi 

The  PX  Shack 

52  Stonewyck  Drive  Belle 

Mead  NJ  08502 

Price  Class;     $120 

Number  1 0  on  your  Feedback  card 

stranger  to  the  weak-signal  world  either!  Many 
of  the  top  operators  rn  Europe  employ  their 
17-element  yagi  stacked  in  H-frames  for  con- 
test and  EME  work.  Tonna  has  long  been 
known  for  their  innovative  square  booms  and 
easy  product  assembly,  and  is  now  making 
inroads  in  the  U.S.  market.  The  comparative 
figures  for  each  antenna  are  listed  in  Table  1. 
Note  that  gain  figures  are  based  on  manufac- 
turer's claims. 

Representative  models  of  these  yagis  were 
obtained  "off-the-shelf  for  the  purposes  of 
this  review.  The  F9FT  Tonna  arrived  about  the 
same  time  UPS  dropped  two  big  boxes  from 
New  Hampshire  on  my  doorstep,  and  J  com- 
menced with  the  project. 

Assembly 

The  F9FT  Tonna  comes  with  the  vari- 
ous elements  bundled  together  with  tape, 


The  boom  sections  (four  of  them}  are  marked 
with  colored  tape  at  the  ends  to  aid  rn 
matching  the  correct  boom  sections  quickly. 
On  all  Tonna  antennas  that  I've  used,  one 
end  of  the  boom  has  a  red  cap  and  the  other 
a  bfack  cap.  This  matches  the  boom  brace 
as  well 

As  mentioned  earlier,  Tonna  employs 
square  boom  material.  This  makes  assem- 
bly much  easier,  as  you  simply  snap  the 
element  into  a  molded  plastic  mount  (the 
center  of  each  element  is  marked  with  a 
crimp),  then  fasten  the  element  to  the  boom 
with  a  wing  screw  and  nut.  The  mount  is  chan- 
neled to  fit  securely  to  the  boom.  Incidental- 
\y,  ail  of  the  mounting  hardware  is  separated 
into  various  bags.  This  is  a  big  help  as  you 
don't  need  to  sort  out  all  of  the  hardware 
you  don't  need  at  the  moment  to  get  to  what 
you  do  need.  All  hardware  is  stainless  steel 
except  the  boom-to-mast  clamps,  which  are 
galvanized. 

The  driven  element  is  pre-assembled  and 
tested  at  the  factory.  It  also  fastens  with  one 
wing  screw  to  the  square  boom.  The  trigon 
reflector  assembly  attaches  with  p re-thread- 
ed steel  plates  and  wing  screws.  You  really 
need  only  a  10mm  wrench  to  assemble  the 
whole  thing,  and  Tonna  includes  2  brackets  to 
accommodate  up  to  a  2"  mast.  One  is  also 
fitted  snug  to  the  square  boom,  and  the  other 
is  attached  to  the  brace.  Incidentally,  the 


Photo  A.  The  Tonna  F9FT  1 7-eiement  yagi 


Photo  &,  Cushcraft  *s  32- 19  Boomer. 


Photo  C  Cushcraftws  42-18XL  Boomer. 
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Photo  D.  7esf  source  antenna  at  15  feet. 
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brace  also  is  made  from  square  aluminum 
stock. 

The  32-19  Boomer  also  comes  with  the  vari- 
ous elements  bundled  together.  Unlike  the 
F9FT,  however,  all  of  the  hardware  is  together 
in  one  big  bag.  This  is  a  pain  in  the  neck  since 
you  must  inventory  all  of  the  parts  for  the 
antenna  first  before  starting  assembly,  You 
also  run  the  risk  of  using  the  wrong  screw  in 
the  wrong  place  (as  J  did)  as  well  as  even 
losing  a  nut,  washer,  or  screw  someplace 
(which  I  also  did). 

The  boom  sections  are  constructed  from 
1-1/4"  aluminum  tubing,  which  is  fairly  Strong 
material.  The  boom  braces  are  made  of 
1-1/8"  and  1*  tubing,  AH  hardware  used  is 
stainless  steel  including  the  boom-to-mast 
clamps.  Note  that  the  boom  sections  are 
not  color  coded,  and  you  must  measure 
the  pieces  carefully  to  make  sure  you  have 
them  in  the  right  order,  (This  is  less  of  a 
problem  than  on  the  42-18f  which  we'll  get  to 
in  a  moment.)  Stainless  hose  clamps  and 
screws  are  used  to  secure  the  various  sec- 
tions together. 

You'll  need  an  11/32,  5/16,  and  7/16  nut- 
driver  to  assemble  this  antenna.  Make  sure 
you  have  a  clear  and  clean  work  area  (a  paved 
driveway  is  best,  since  loose  nuts  and  screws 
show  up  easily)  with  enough  room  to  turn  this 
antenna  around  as  you  work.  The  driven  ele- 
ment requires  assembly,  although  the  tap 
points  for  the  T  match  are  indicated  with  a 
marker.  The  trigon  reflector  attaches  with  a 
pair  of  clamshell-type  damps  and  screws.  It 
must  be  aligned  carefully!  Each  element  at- 
taches with  a  special  clamp  and  support 
bracket,  ensuring  correct  alignment  on  the 
boom* 

The  42*1  SXL  Boomer  is  a  huge  beast  and 
requires  a  lot  of  room  for  assembly.  Again,  as 
in  the  case  of  the  32-19,  all  of  the  hardware 
comes  in  one  big  package  and  you  must  pre- 
sort before  starting  assembly.  Boom  sections 
are  constructed  from  1-1/2"  material  with 
1-1/4"  sections  attached,  so  it  is  somewhat 
heavier  than  the  32-19.  All  hardware  supplied 
is  stainless  steel,  including  the  hose  clamps 
and  boom-to-mast  clamps.  The  trigon  reflec- 
tor attaches  to  the  boom  in  the  same  manner 
as  it  does  with  the  32-19. 

Agam,  you'll  need  11/32,  5/16,  and  7/16 
nutd rivers  to  assemble  this  antenna.  A  screw- 
driver would  also  help.  As  on  the  32-19,  the 
boom  sections  are  not  marked,  and  since  two 
of  them  are  of  different  lengths,  they  can  easi- 
ly be  confused  {as  I  did}.  Measure  carefully 
and  mark  the  adjacent  sections  with  different 
colored  markers.  You'll  also  need  to  construct 
the  T  match  yourself,  and  the  instruction  guide 
tells  you  where  to  make  the  tap,  It's  not 
marked  as  it  is  on  the  32-19. 

Let's  now  review  some  observations  re- 
garding construction.  It  took  me  about  45 
minutes  to  assemble  the  F9FT — it's  that 
easy.  The  32-19  Boomer  took  about  1-1/2 
hours*  while  the  42-1 8  took  about  2  hours.  The 
42-1 8XL  was  the  most  complicated  assem- 
bly I've  seen  in  a  long  time!  In  addition,  I 
wound  up  short  two  sets  of  screws  and  nuts  on 
the  32-19,  while  the  42-10XL  had  two  ex- 
tra sets  (how  convenient!),  The  F9FT  wound 


F9FT  17 

Length 

21-6' 

Weight 

14  lbs. 

Feed  Imp, 

50  Ohm 

Frequency  Range 

138.0-1 48.7 

Forward  Gain 

15.3  dBr 

Front/Back  Ratio 

36.9  dB 

Sidelobe  Attenuation  at  90  deg. 

>50dB 

Connector 

Type  N 

Matching  Network 

T  Match 

Swr  at  Frequency 

1.2:1 

32-19 
22' 

1 2  lbs- 
50  Ohm 

144.0-146-0 
16.2  dBd 
24  dB 
>60dB 
SO-239 
T  Match 
1.2:1 


42-1  ML 

28' 9" 
14.3  lbs. 
50  Ohm 
144,0-145.0 
17.2  dBd 
24  dB 
60  dB 
SO-239 
T  Match 
1.2:1 


Table  1. 


Measured 

F9FT 

32-19 

42-18 

Test  Source 

+4.5dB 

+4.5  dB 

+4,8 

(Reference  Signal)  Sidelobe 

-38  dB 

-32  dB 

-38.5 

Rearward  Lobe.  Max. 

-15  dB 

-13  dB 

-12 

Feedpoint  Swr 

1  3:1 

1 .2:1 

1.3:1 

dB 
dB 
dB 


Table  2. 


Measurement 

Sidelobe  Rejection 
F/B  Ratio 


F9FT 

-42.5  dB 
19.5  dB 


32-19 

-37.5dB 
17.5dB 


42-18 

-43,3dB 
16.8  dB 


Table  3. 


up  with  one  extra  wingscrew,  holder,  and 
nut  assembly. 

When  the  F9FT  is  done,  all  sections  are 
rigid,  including  the  boom  brace.  You  merely 
lift  it  up  to  the  mast  and  attach  the  U-boltsP 
which  is  a  big  advantage  of  using  square 
boom  material.  The  32-19  is  somewhat  floppy, 
and  I  suggest  making  the  final  adjustments  on 
the  boom  brace  after  the  main  boom  is  at- 
tached to  the  mast,  The  boom  brace-to-mast 
clamp  is  kind  of  fishy  and  twists  on  you  while 
you're  tightening  it.  The  42-1 8XL  is  also  flop- 
py, and  the  same  procedure  is  suggested  for 
final  brace  alignment 

With  the  F9FFs  square  boom  material 
it's  a  snap  to  make  sure  all  elements  are 
plumb,  in  line,  and  90  degrees  from  the  ver* 
tical  plane.  Using  round  tubing  does  make 
this  job  somewhat  more  difficult  but  the  ele- 
ments on  the  32-19  were  also  extremely 
plumb  and  in  line.  The  drilling  job  on  the  42- 18 
was,  in  my  opinion,  substandard.  At  feast 
four  elements  were  not  in  line,  as  was  one 
of  the  two  trigon  reflectors.  How  much  differ- 
ence would  this  make?  We'll  find  out  in  the 
measurements! 

As  far  as  mechanical  integrity,  (  have  no 
doubts  about  the  32-19  and  F9FT  standing  up 
to  a  good  wind.  Simply  put,  the  F9FT  doesn't 
offer  much  wind  resistance,  and  the  32-19 
boom  material  is  a  good  strength  for  the  boom 
length.  The  42-18XL  is  made  of  much  heavier 
material  and  offers  a  bit  more  target  for  high 
winds,  but  should  survive  most  bad  weather 
conditions.  Keep  in  mind  that  the  42-18XL  is 
28  +  feet  long  and  will  "twist"  more  in  a 
breeze.  Construction  of  the  F9FT  and  32-19 
both  rate  very  high.  The  42-18XL  drops  a  few 
notches  due  to  the  poor  drilling  job. 


Test  Setup 

Moving  to  the  field  resulted  in  interest- 
ing data.  I  decided  that  to  try  making  forward 
gain  measurements  would  be  pretty  nigh  im- 
possible given  my  modest  setup  What  I  elect- 
ed to  do  was  measure  the  difference  in  a  given 
gain  figure  between  the  antennas  as  well  as 
check  fronMo-back  ratio  (F/B)  and  sidelobe 
rejection  at  the  90-degree  point.  In  addition, 
I  verified  the  feed  impedance  claims  as  well. 
I  decided  to  set  each  antenna  up  on  a  15' 
piece  of  masting  with  nylon  guys  and  sliprings 
for  rotation. 

Now  one  big  problem  is  that  15  feet  is  not 
really  enough  to  make  this  measurement— it 
probably  ought  to  be  more  like  25  to  30  feet. 
However,  I  wasn't  in  a  position  to  use  25  to  30 
feet  of  masting  and  climb  up  and  down  mount- 
ing to  remove  the  various  beams,  so  15  feet  it 
was.  Since  the  antennas  exhibited  such  simi- 
lar claims  for  gain,  F/B  ratio,  and  sidelobe 
refection,  I  suspected  that  incidental  ground 
effects  at  15  feet  would  affect  all  three  anten- 
nas about  the  same,  and  the  resulting  data 
would  have  some  merit. 

The  rf  test  source  was  easy:  My  Kenwood 
TR-9000  wiih  the  La-power  switch  on  was  set 
to  exactly  1  -Watt  output,  as  measured  with  the 
Bird  43  Thruline  meter.  The  source  antenna 
was  the  folded  dipole  driven  element  from  a 
KLM  4-element  yagi  also  mounted  at  15  feet 
(see  Photo  D).  This  was  located  exactly  70  feet 
from  the  test  yagi  mast. 

The  test  yagi  mast  was  carefully  located 
more  than  30  feet  from  any  trees,  metal  ob- 
jects, and  cars  so  as  to  minimize  reflections 
from  these  sources,  The  only  effects  would  be 
ground  reflections  as  I  mentioned  earlier.  The 
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procedure  used  was  to  attach  the  particular 
yagi  in  question,  set  the  power  to  1  Watt  on  the 
exciter,  then  take  careful  measurements  for 
maximum  forward  gain,  maximum  null  at  90 
degrees  to  the  rf  source,  and  peak  the  mea- 
surements off  the  back  to  establish  an  F/B 

ratio. 

My  assistant  (my  brother  Miles)  helped 
me  to  make  sure  the  booms  were  level  when 
tightening  the  braces  and  also  operated  the 
mast  using  a  vise-grip  while  I  checked  the 
readings  on  a  Boonton  Model  902  rf  nnilli- 
voltmeter. 

Results 

Photos  A,  B,  and  C  show  the  F9FT,  32-19, 
and  42-18,  respectively,  undergoing  mea- 
surements. Table  2  contains  the  resultant 
data.  As  you  can  no  doubt  tell,  ground  effects 
were  certainly  evident.  As  you  also  can  tell, 
they  seemed  to  affect  each  antenna  about  the 
same,  so  that  no  one  yagi  had  an  advantage 
over  another.  What  can  we  deduce  from  these 
measurements?  First  of  all,  it  would  appear 
that  the  F9FT  and  32-19  are  about  dead  even 
in  terms  of  forward  gain,  whatever  the  actual 
number  is  (and  the  claimed  numbers  are  1 5.3 
dBi  vs  16.2  dBd,  respectively).  The  42-18 
showed  a  modest  increase  in  gain— only  ,3 
dB— and  I  attribute  that  mostly  to  some 
ground  effects.  No  doubt  the  misalignment 
of  several  of  the  elements  had  some  effect 
as  well, 

Take  a  look  at  Table  3  for  some  other  inter- 
esting data.  Again,  the  effects  of  ground  re- 
flection are  apparent.  It  seems  safe  to  say  that 


SCORE 


by  Perry  Donham  KWIO 


JCns  Sweepstakes  Contest  Operating 
Results  Enhancer  (SCORE)  program 
is  a  contester's  dream  come  true.  SCORE 
is  a  complete  tracking  system  for  a  sin- 
gle contest,  the  November  ARRL  Sweep- 
stakes, The  program  dupes,  logs,  keeps 
score  in  real  time,  displays  contest  statis- 
tics, turns  your  Pro-Search  rotor,  and  con- 
trols the  station  transceiver  (currently  only 
Heath's  SS-9000  and  Kenwood's  TS-940  are 
supported). 

The  software  runs  on  any  IBM  PC  or 
compatible  with  at  least  one  disk  drive  and 
128K  of  RAM.  Full  color  is  supported  if  you 
have  a  color  graphics  adapter,  but  the  sys- 
tem works  and  looks  just  fine  in  the  mono- 
chrome mode- 
Configuration 

SCORE  is  an  extremely  flexible  package, 
A  series  of  preference  screens  let  you  set  up 
the  contest  just  the  way  you  want  it.  Along  with 
the  expected  call,  exchange,  section,  and 
time  information  are  places  to  choose  band 
edges,  antennas,  USB  or  LSB,  CW  wide  or 
narrow  filters,  display  color  and  design,  print- 
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one  may  assume  each  antenna  to  have  great- 
er than  50  dB  of  sidelobe  rejection, 

Cushcmft  claims  24  dB  F/B  ratio  for  both  of 
its  products,  and  while  I  think  the  actual  figure 
is  more  in  the  neighborhood  of  20  dB,  the 
claim  is  not  out  of  li ne,  Tonna  claims  almost  37 
dB  F/B,  and  I  find  this  hard  to  believe!  But  the 
17-element  yagi  did  exhibit  2  dB  better  than  its 
nearest  competitor,  so  I  would  have  to  as- 
sume—ail things  being  equal— that  it  has  the 
best  F/B  ratio  of  all  three  yagis .  The  42-1 8  wins 
in  the  forward  gain  category  by  a  slim  margin, 
while  no  doubt  at  the  greatest  disadvantage  in 
the  tests. 

To  summarize: 


Category 

Gain 
F/B  Ratio 

Sidelobe  Rejection 
Ease  of  Construction 
Quality  of  Construction 


Winner 

42-18  (,3dB  better) 

F9FT(19<5dB) 

42-18  (-43.3  dB) 

F9FT 

32-19/F9FT(Atie!) 


And  there  you  have  it — not  the  most  scien- 
tific test  in  the  world,  but  one  which  proba- 
bly approaches  the  conditions  in  the  average 
amateur  installation.  (After  all,  who  stacks 
their  antennas  25  feet  apart  on  the  same 
mast?) 

The  Cushcraft  32-19  and  42-18  Boomers 
are  available  at  most  amateur  dealers.  The 
F9FT  17-element  yagi  is  manufactured  by 
Antennes  Tonna  of  Reims,  France  and  is 
available  through  the  PX  Shack.  For  more 
information,  check  the  appropriate  Reader 
Service  number:  Cushcraft  200,  PX  Shack 
201.  ■ 


MJC  Technologies 
3704-1/2  Foothill  Blvd. 

Suite  524 

La  CrescentaCA  91214 

Price  class:  $100 

Number  t1  on  your  Feedback  card 

er  control  sequences,  and  so  on.  With  these 
screens  you  can  create  a  unique  contesting 
system  specifically  tailored  to  your  operating 
habits. 

The  display  is  divided  into  two  sections. 
The  Control  Panel,  on  the  top  of  the  screen, 
is  where  stations  are  logged  and  where  the 
real-time  statistics  are  kept.  Time  is  automati- 
cally logged,  as  is  the  band  and  frequency  (if 
you're  computer-controlling  a  transceiver)  of 
the  contact.  To  the  right  of  the  log  information 
is  a  box  that  shows  your  total  contacts  and 
sections,  your  score,  and  your  total  active  and 
off  time. 

Below  the  Control  Panel  is  a  large  area 
with  a  variety  of  functions,  You  can  choose  to 
display  a  running  log  book,  transceiver  and 
rotor  information,  or  a  list  of  sections  worked/ 
needed. 

Contesting 

I  used  SCORE  for  the  CW  section  of  the 
1986  Sweeps.  To  see  how  user-oriented  the 
program  was,  I  decided  not  to  took  at  the 
manual  before  the  contest  started.  The  menus 
and  on-screen  instructions  were  very  clear 


and  easy  to  follow,  and  I  had  no  trouble  set- 
ting all  of  the  appropriate  features  to  match 
my  station.  An  on-screen  context-sensitive 
help  file  is  available  if  you  get  stuck;  "context 
sensitive"  means  that  the  program  keeps 
track  of  what  you're  trying  to  do  and  gives  you 
help  automatically  on  that  topic. 

Once  the  program  was  configured,  t  turned 
my  attention  to  the  contest  (already  in  prog- 
ress). Forty  meters  seemed  open;  since  that 
was  also  the  default  band  on  the  Control  Pan- 
el, I  quickly  bagged  about  twenty  QSOs,  An 
immediate  problem  surfaced:  SCORE  uses  a 
lookup  table  to  help  you  enter  the  section  (you 
only  need  to  type  enough  letters  to  uniquely 
identify  the  section— WN  for  WN Y  is  an  exam- 
ple). The  table  unfortunately  doesn't  use 
two-letter  postal  abbreviations.  Instead  of 
typing  AZ  for  Arizona,  for  example,  you  have 
to  use  ARL 

Frowning  a  bit  from  the  abbreviation  thing, 
I  decided  to  move  to  80  meters  and  work 
some  of  the  fellows  closer  in.  I  quickly  dis- 
covered that  I  couldn't  change  the  band 
setting  on  the  Control  Panel.  The  only  refer- 
ence to  the  band  in  the  manual  was  a  brief 
blurb  that  told  me  I  couldn't  change  the  band 
manually  while  in  transceiver-control  mode. 
It  turned  out  that  the  reverse  tab  key  was 
the  one  to  use,  but  it  was  just  a  fluke  that  I 
figured  it  out 

The  rest  of  the  system  worked  flawlessly, 
and  I  quickly  got  into  a  comfortable  pattern  of 
operating.  The  duping  is  very  fast,  and  I  ran 
along  with  the  sections  worked/needed  report 
on  the  screen.  It  was  a  real  treat  to  watch  my 
score  steadily  climb,  although  I  ended  up 
watching  it  a  bit  too  much. 

Reports 

Report  generation  is  the  icing  on  the 
SCORE  cake.  The  program  can  spit  out  a 
variety  of  information,  including  the  standard 
summary  sheet  and  contest  log.  One  of  the 
more  interesting  reports  is  an  operating  pro- 
file, which  depicts  graphically  what  bands  you 
worked  and  when,  how  many  contacts  were 
made  on  that  band,  and  your  QSO  rate.  This 
becomes  useful  when  you  start  to  plan  next 
year's  contest  (you  can  see  what  you  did 
this  year  and  try  something  different!).  The 
program  keeps  track  of  your  on  and  off  times, 
too,  so  you  can  immediately  see  how  much 
time  you  need  to  wait  before  coming  back  on 
the  air. 

High  SCORE 

I  give  the  SCORE  package  high  marks,  If 
you  have  the  SS-9000  or  the  TS-94QS,  you  will 
certainly  appreciate  the  ability  to  control  the 
rig  right  from  the  keyboard.  As  for  making  the 
switch  to  a  computer  for  fogging,  I've  operated 
this  contest  for  many  years  and  didn't  miss  my 
old  paper  dupe  sheets  one  bit. 

\  should  mention  that  the  current  release  of 
SCORE,  including  a  version  in  the  works  for 
the  ARRL  DX  test,  fixes  the  problem  of 
bandswitching  and  also  allows  two-letter  ab- 
breviations. 

For  additional  information  about  SCORE, 
please  check  Reader  Service  number  203.  ■ 
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Canadian  Distributor 

Eastcom  Industries,  Ltd. 

430  Signet  Dr. 

Weston,  Ontario,  Canada  M9L2T6 

(416)743-7801 


ASTRON  POWER  SUPPLIES 

'  HEAVY  DUTY  •  HIGH  QUAUTY  *  RUGGED  •  RELIABLE 


MODEL  RS-50A 


RM-A  Series 


MODEL  RM-35A 


RS-A  SERIES 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLL>BACK  CURRENT  LIMITING  Protects  Ptiwer  Suppfy 
from  excessive  current  &  continuous  shorted  output. 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line 
input  Voltage, 

•  HEAVY  DUTY  HEAT  SINK  *  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  »  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•INPUT  VOLTAGE:  105-  125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  (full  load 
&  low  line) 


MODEL  RS-50M 


MODEL  VS-50M 


19"  X  S  Va  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
ModoJ  Duty  (AMPS) 


RM-35A 


25 


RM-50A  37 

SEPARATE  VOLT  &  AMP  METEflS 

RM-35M  25 

RM-50M  37 


ICS* 

(AMPS) 

35 
50 

35 
50 


Site  (IN) 
HXWXD 

51/**  19x12^ 
5,/4x?9x)21/7 

5%  x  19  x  12  % 
5V<  x  19  x  12!fc 


Shipping 
Wt.  (lbs.) 

38 
50 

38 
50 


MODEL  RS-7A 


RS-M  SERIES 


MODEL  RS-3SM 


MODEL 

RS-4A 

RS^7A 

RS-7B 

RS-10A 

RS-12A 

RS-20A 

RS-35A 

RS-50A 


Continuous 
Duty  (Amps) 

3 
5 
5 

7.5 
9 

16 
25 
37 


ICS* 

(Amps) 

4 
7 
7 
10 
12 
20 
35 
50 


Size  (IN) 
HxWXD 

3a/4x6V2x9 

33/4x6V2x9 

4  >  7^x10^4 

4x7Vz  x10W 

4W  x  8  x  9 

5x9x1QVi 

5x11  x  11 

6  x  133/4  x  11 


Shipping 
Wt  (lbs) 

5 
9 
10 

11 
13 
18 
27 

46 


•  Switchable  volt  and  Amp  meter 


MODEL 

RS-12M 
RS-20M 
RS-35IW 
RS-50M 


Continuous 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 

(Amps) 

12 
20 
35 
50 


Size  (IN) 
HxWxD 

4!/2  x  B  x  9 

5X9X101/* 

5x11  x  11 

6  x  13V4  x  11 


Shipping 
Wt  (lbs) 

13 

18 

27 
46 


VS-M  SERIES 


MODEL  VS20M 


*  Seperate  Volt  and  Amp  Meters 

*  Output  Voltage  adjustable  from  2-t5  volts 

*  Current  limit  adjustable  from  1 .5  amps  to  Fuji  Load 


MODEL 

VS-2QM 

VS-35M 
VS-50M 


Continuous  Duty 
(Amps) 

@f3,8VDC@10VDC@5VDC 

16      9    4 

25    15    7 
37     22  10 


ICS* 

(Amps) 
@13.8V 

20 

35 
50 


Size  (IN) 
HxWxD 

5x9x101/2 

5x11  x  11 
6x  13V*  x  11 


Shipping 
Wt  (lbs) 

20 

29 

46 


RS-S  SERIES 


MODEL  RS-12S 


*  Built  in  speaker 

MODEL 

RS7S 

RS-10S 

RS-lOL(ForLTR) 

RS  12S 

RS-20S 


Continous 
Duty  (Amps) 

5 
7.5 

7.5 

9 

16 


ICS* 

Amps 

7 

10 

10 

12 

20 


Size  (IN) 
HtfWxD 

4x  m*  iok 
4  x  m  x  toy* 

4*9*13 

4  Vi  x  3  x  9 

5  x  9  x  KM 


Shipping 
Wt  (lbs) 

10 
12 

13 

13 

1B 


''When  You  Buy,  Say  73 


n 


73  Amateur  Radio  •  January,  1987     25 


He\\  Ham  Radio  Handbook 

by  Chris  Schmidt  KAIMPL 


Melco  Publishing 

POBox26 

MarissalL  62257 

Price:  $10,95  ppd. 


This  is  going  to  sound  contrived,  but  f 
swear  it  isn't.  As  I  was  sitting  at  my  desk 
trying  to  start  this  review,  a  co-worker,  Phil 
(not  a  ham),  came  up  to  me  and  said:  "Can  I 
borrow  that  book  that  you  left  on  your  desk  last 
night?  Normally  that  ham  radio  stuff  bores  me 
to  death,  but  that  book  is  really  interesting/1 

"That  book"  is  the  Heil  Ham  Radio  Hand- 
book and  it  is  not  like  most  other  ham  litera- 
ture. Bob  Heil  K9EID  treats  ham  radio  as  a  fun 
pastime,  not  an  exact  science.  A  disclaimer  to 
that  effect  is  printed  in  the  preface:  "We 
present  this  handbook  not  as  a  literary  master- 
piece but  as  a  practical  guide  for  all  to  learn 
more  about  amateur  radio  and  pray  that  per- 
haps each  one  of  us  will  become  a  better 
operator  because  of  it.15  The  very  fact  that  the 
HHRH  makes  no  attempt  to  be  comprehen- 
sive allows  it  to  be  fun  reading.  It  is  a  reference 
book  that  doesn't  read  like  one. 

For  the  Newcomer 

The  HHRH  assumes  that  the  information 
you  "learned"  to  pass  your  license  test  won't 
do  you  much  good  when  it  comes  to  the  practi- 
cal realities  of  getti  ng  on  the  ai  r.  Si  nee  the  new 
licensee's  first  question  is  invariably,  "OK, 


Number  12  on  your  Feedback  card 

how  do  t  get  set  up?"  HHRH  gives  you  clear 
instructions  in  plain  (non-ham)  language  on 
what  to  do:  selecting  a  station  location,  provid- 
ing ac  power  and  grounds,  installing  a 
feedthrough  pipe  in  a  wall,  finding  good  used 
equipment,  and  selecting  the  best  antenna  for 
your  available  space.  All  ham  lingo  is  ex- 
plained when  it  appears,  which  prevents  the 
newcomer  from  feeling  like  an  outsider  in  his 
new  hobby. 

Operating  Procedures 

Chapter  Three,  "So  You  Want  To  Be  A 
Lid,"  telts  you  exactly  how  to  do  so  in  no 
uncertain  terms.  Examples  are  taken  from 
practices  commonly  heard  on  the  air  every 
day,  K9EID  is  trying  to  clean  things  up  a  bit.  He 
encourages  you  to  take  a  quick  listen  on  27 
MHz  to  hear  the  kind  of  operating  habits  we're 
moving  towards.  He  also  stresses  that  many 
hams  acquire  their  lifelong  operating  habits 
on  the  local  repeater,  and  he  encourages  new 
hams  to  hold  themselves  up  to  a  higher 
standard. 

Antennas 

All  the  standard  designs  are  explained  and 


construction  details  are  given  for  quite  a  few 
antennas — this  is  the  most  extensively  cov- 
ered topic  in  the  book.  K9EID  takes  great 
pains,  though,  to  not  take  the  fun  out  of  what 
many  consider  to  be  the  most  interesting  part 
of  ham  radio — footing  around  with  antenna 
construction:  "The  bottom  line  is,  dive  in  and 
put  some  things  together.  If  it  works,  super.  If  it 
doesn't,  it's  back  to  the  drawing  board  and 
onto  the  tower.' T 

Everything  Else 

In  a  similarly  practical  manner,  the  book 
covers  remote  bases,  mobile  operation,  audio 
equalization  (a  K9EID  specialty),  a  review  of 
simple  electronics,  home-brewing  tools  and 
techniques  (from  soldering  to  building  enclo- 
sures), grounding  and  RFI,  and  troubleshoot- 
ing. It  also  includes  40  simple  projects  you  can 
build, 

In  case  you  haven't  figured  it  out,  I  think  the 
HHRH  Is  a  great  book.  For  a  ham  just  starting 
out,  I  can  think  of  no  better  tool  to  use— it  is 
168  pages  of  patient  Elmering.  But  to  imply 
that  the  HHRH  is  useful  only  for  beginners  is  to 
do  it  a  grave  injustice.  No  matter  how  long 
you've  been  licensed,  you'll  find  relevant  and 
practical  information— in  plain  English,  not  in 
engineerese— that  will  make  you  a  better 
operator. 

For  more  information  on  the  Heil  Ham  Ra- 
dio Handbook,  check  Reader  Service  num- 
ber 204.  ■ 


MAGGIORE  ELECTRONIC  LAB. 


Manufacturers  of  Quality  Communications  Equipment 


Repeaters 
Links 

Remote  Base 
Low  Band, 
VHF,UHF 
Receivers 
Transmitters 
Antennas 


Repeater 


0f 


Hi  Pro  "E 

EXPANDABLE  REPEATER  SYSTEM 


Standard  and 

Computerized 

Controllers 

Standard  and 

Computerized 

Auto  Patches 

Duplexers 


*  A  NEW  CONCEPT  IN  REPEATER  DESIGN.  THE  Hi  Pro  "E"  IS  AN  EXWNDABLE  REPEATER  WITH  THE  FOLLOWING  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  IN- 

CLUDE A  COMPLETE  RECEIVER,  TRANSMITTER,  COR,  FRONT  PAHEL  CONTROLS  AND  INDICATORS.  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSDN.  ALL  HOUSED  IN  AN  E>d"REMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  COUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER,  110/220  VAC  POWER 

SUPPLY,  IDENTIFIER  AUTO  PATCH.  OR  COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  UNKS,  REMOTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDICATORS.  ALL 
ADD  ONS  ARE  AVAFLABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS.  THE  Hi  PrtJ  "E,c  IS  AVAILABLE  IN  NOVEMBER 


600  Westtown  Rd. 


MAGGIORE  ELECTRONIC  LAB. 
West  Chester,  PA  1 9382  Phone  (21 5)  436-6051 


Telex  499  0741  MELCO 


WRITE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 
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ANNOUNCING. 


X 


- 


73  M*ga 

DX  Map      World 


One  day  noi  loo  long  ago  the  staff  of  73 
was  sin  ing  at  lunch  over  at  The  Fol  k  way 
talking  about  DX  and  DXing  and  how  crazy 
DXCC  had  gotten.  The  DXCC  Honor 
Rollers  have  nothing  left  to  work,  and  folks 
coming  into  ihe  program  have  no  hope  of 
working  countries  that  haven *t  been  on  the  air 
lor  twenty  years. 

By  the  time  we  got  around  to  coffee  and 
mocha  chip  cake  we  had  decided  to  start 
our  own  DX  award-  We  wanted  everybody 
to  start  with  zero  countries  to  liven  things 
up  a  bit  on  the  bands.  Wayne  suggested 
thai  we  add  to  the  ARRLs  DXCC  countries 
list  by  searching  through  the  awards  pro- 
grams of  IARU  members.  We  decided  to 
offer  endorsements  for  every  mode  we  could 
Chink  of. 

We  want  you  to  have  tun  with  this  award. 
The  rules  are  simple,  but  the  variety  of  levels 
and  endorsements  makes  the  award  a  chal- 
lenge lor  both  the  beginner  and  the  experi- 
enced DXer.  We've  come  up  with  nearly  400 
countries,  so  you  11  no!  soon  run  out  of  things 
to  work! 

The  Award 

The  basic  award  will  be  issued  for  100 
countries  worked.  Endorsements  will  be 
made   for   150,   200.   250.  300,   350, 
375.  and  400  coun- 
tries worked.  The  ba- 
sic award  is  mixed- 
mode. 

Special  endorse- 
ments are  available 
for  single-band  oper- 
ation and  for  specific 


modes,  including  CW,  SSB.  satellite,  Baudot 
RTTY,  ASCII  RTTY.  AMTOR.  packet. 
spread-spectrum,  QRPdess  than  5  Watts  out- 
put >.  EME,  FM;  AM,  FAX.  and  SSTV,  Logs 
submitted  for  special  endorsements  must 
clearly  indicate  the  band  and  mode  used  for 
all  contacts. 

The  Rules 

Kffective  Date:  Onlv  contacts  made  after 
0001 Z  on  January  1,  1987.  will  be  eligible  for 
the  DXD  Award 

Bands:  Contacts  may  be  made  on  any  ama- 
teur band  except  10  MHz.  No  cross-band 
contacts  are  allowed. 

Modes:  Any  mode  available  to  amateurs  in 
your  country  may  be  used.  Cross-mode  con- 
tacts are  allowed:  The  rnode  that  you  are 
using  is  what  counts  for  the  DXD  Award. 

Minimum  report:  There  is  no  minimum 
signal  report  (you  can't  work  *em  if  you  can't 
hear  'em). 

Applications;  QSL  cards  are  not  required 
for  the  DXD  Award.  Application  must  be 
made  on  an  official  DXD  form,  available 
from  73  Magazine— send  an  SASE  to  WGE 
Center,  Peterborough  NH  03458,  Attn: 
DXDA*  On  the  form,  list  your  contacts  in 
callsign  order,  indicating  date,  time,  frequen- 
c>  or  band.  mode,  and  power.  We  may.  on 


To  receive  a  copy  of  the  current  DX  Dynasty  Award  countries  list  and 
an  official  application  form,  send  an  SASE  to  73  Magazine,  WGE 
Center,  Peterborough  NH  03458,  Attn:  DXDA.  73's  DX  Map  of  the  World 
is  available  for  $5  ppd. 


occasion,  ask  to  see  your  log,  so  no  funny 
business. 

Fees:  The  fee  for  the  basic  award,  due  upon 
application,  is  U.S. $6.  tRCs  are  not  accept- 
ed. Each  additional  endorsement  is  U.S.S2. 
Note:  Endorsements  requested  on  your  ffm 
application  are  free. 

Country  Criteria:  Countries  on  the  DXD 
Award  list  are  taken  from  the  awards 
programs  of  IARU  member  nations,  if  you 
come  across  a  count rv  not  on  the  list  that 
you  feel  should  be  included,  send  a  copy  of 
award  rules  from  an  IARU  member  which 
lists  that  country  as  being  valid  for  an  award 
to  73  Magazine  for  evaluation.  New  coun- 
tries will  be  added  as  needed  and  announced 
in  73. 

Countries  List:  The  DXD  Award  coun- 
tries list  will  be  printed  from  time  to  time  in 
73.  A  copy  of  the  current  list  (just  under  400 
countries,  but  still  climbing)  and  an  official 
application  form  are  available  from  73  Mag- 
azine, WGE  Center.  Peterborough  NH 
03458,  Attn:  DXDA. 

Ready.  Set*. . 

Who  will  be  the  holder  of  DXDA  #1  ?  Who 
will  be  the  first  to  hit  the  300  country  mark? 
Everyone  has  an  equal  shot  at  it,  starting 
January  1st,  Well  publish  a  list  of  DXD 

Award  holders  every 
month  so  thai  you 
can  see  how  you  are 


Excuse  me,  i  see 
that  it's  000 IZ.  .  . 
CQ  DX,  CQ  DX, 
CQ  DX       ■ 
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Joseph  J,  CatrK4fPV 
PO  Box  1099 

Falls  Church  VA  2204! 


A  Power  Supply  Primer: 

Part  II 


Filtering  the  rectifier  output. 


Number  1  on  yout  Fe*db*cfc  card 


I"  n  Part  I  of  this  series  (November/l  986)  we 
discussed  transformers  and  rectifiers.  You 
learned  thai  ihe  transformer  has  a  primary 
VA  rating,  which  you  should  not  underrate 
when  yew  design  electronic  projects.  You 
also  teamed  that  there  are  two  basic  forms  of 
rectifiers,  half-wave  and  fiilUwave,  with  the 
full -wave  being  preferred  for  almost  ail  ap- 
plications. There  are  two  types  of  full- wave 
rectifiers:  regular  (which  require  two  diodes 
and  a  center-tapped  transformer)  and  bridge 
(which  require  four  diodes,  but  no  center-tap 
on  the  transformer),  The  center-tapped  trans- 
former will  deliver  twice  the  voltage  when 
used  with  a  bridge  rectifier  instead  of  with  a 
two-diode  regular  circuit,  but  only  half  the 
current.  The  peak-in  verse- voltage  (piv)  rat- 
ing of  the  diode  must  be  not  less  than  2.83 
times  the  applied  rms  voltage,  with  most 
designers  preferring  3  to  4  times  as  the 
minimum. 

This  month.  I  will  discuss  filtering  of  the 
pulsating  dc  output  from  the  rectifier,  But 
first,  let's  review  the  differences  between  the 
full-wave  and  half- wave  rectified  dc  output. 

Alternating  current  is  bi-directional.  That 
is,  the  current  flows  in  one  direction  for  a  half 
cycle,  and  then  it  reverses  direction  and  flows 
in  the  opposite  direction  for  a  period  of  time. 
In  a  perfect  sinusoidal  ac,  the  peak  voltage  in 
each  direction  is  the  same  (even  though  polar- 
ity is  opposite),  and  each  half  cycle  occupies 
exactly  the  same  amount  of  time.  In  60- Hz  ac 
systems,  the  period  of  the  ac  waveform  is 
1/60  second,  or  16.67  milliseconds— each 
half  cycle  takes  8,34  milliseconds. 

The  output  of  a  rectifier  is  unidirectional . 
That  is,  current  flows  in  only  one  direction- 
like  true  dc+  But  this  output  is  not  pure,  true 
dc,  as  can  be  seen  in  Fig-  1 ,  The  output  of  a 
half-wave  rectifier  is  shown  in  Fig.  1(a).  On- 
ly one-half  of  the  ac  waveform  is  used,  so 
there  are  half-cycle  gaps  in  the  output  voltage 
that  represent  the  time  required  for  the  nega- 
tive half  cycle.  The  full-wave  rectifier  is 
more  efficient  and  uses  both  halves  of  the  ac 
cycle— Fig,  Kb).  Note  the  difference  in  fre- 


Program  Listing  f . 


too 

110 
120 
130 
140 
150 
J60 
170 

ieo 
zoo 

210 
220 
230 
240 
2SO 
2S0 
270 
290 
290 
300 
310 
320 
330 
340 
350 
3£Q 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
4S0 
490 
500 
510 
520 
530 
540 
550 
S6C 
570 
9B0 
5TO 
60O 
fclO 
&20 
630 
640 
650 
660 


The  name  of  this  program  is  BRUTEFIL. 

This  program  will  calculate  either  the  ripple  -factor 

o*  a  known  power  supply  filter,  or.  the  capacitance 

required  to  achieve  a  specified  ripple  -Factor. 

1330 

"This  program  will  compute  either  the  capacitance" 

"needed  to  achieve  a  given  power  supply  ripple  factor, " 

"or,  the  ripple  factor  of  an  existing  power  supply. 

"The  type  of  power  supply  for  which  this  program  is" 

"designed  is  the  BRUTE  FORCE  type  in  which  a  single" 

"large  value  filter  capacitor  is  connected  in  parallel" 

"with  the  load.  " 


REM 
REM 
ft£M 

REM 
GOSUB 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

GOSUB 

GOSUB 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INPUT  "Choice  Pleasei", A 

IF  A  >  3,  THEN  GOTO  260 

ON  A  GOTO  380,670.930 

GOSUB  1330 

"Now,     let's   collect 


1370 
1330 
"Select 


typ< 


of  calculation  to  be  performed!" 

1.   Ripple  factor  of  a  given  power  supply" 

Capacitance  needed  to  achieve  a  specified" 
ripple  factor  (r)" 

Input  voltage  to  produce  required  output  voltage" 


2. 


PRINT 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

C  =  Cl/UO^&J 

RL  =  VO/I 


some  information  -r-  OK*?" 
"Output  Voltage  at  Full  Laad^'^VD 
"Maximum  load  current  < Amperes)  7" ,  I 
"Value  of  Filter  Capacitor  CI  in  uF7",Cl 


RFH  = 

RFH  m 

RFH  m 

RFH  = 

RFF  = 

RFF  - 


RFF  -* 

GOSUB 

PRINT 

PRINT 

PRINT 

PRINT 

GOSUB 

GOSUB 

IF  S  i 

IF  S  ' 

IF  S  i 


1/  <208»Rt_*C) 

RFH«100 

INTCRFH* 

RFH/ 10O 

l/<4l6*ftl_*C> 

RFF»I00 

INT (RFF) 

RFF/ 1 00 

1290 

"Full  wave  Ripple  Factor: MiRFF 


"Half wave  Ripple  Fact 

1370 

1400 
lt     THEN   GOTO    380 
2,     THEN   GOTO    230 
3f    THEN   GOTO    15O0 


-  <i 


1RFH 
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Listing  1  continued- 


670 

600 

690 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

SCO 

810 

B20 

830 

840 

S50 

S60 

970 

8B0 

890 

900 

910 

920 

930 

940 

950 

960 

970 

980 

990 

1000 

1010 

H>20 

1 030 

1040 

1 050 

106O 

1070 

108O 

1090 

1100 

1110 

1120 

1 1 30 

1.140 

1150 

1160 

1170 

1180 

1190 

120O 

1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

13G0 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 


1330 
"Let? 


11  Output  Voltage  at  Full  Load?"  f  VO 
"Maximum  load  current  (Amperes)?1',  I 


Ripple  Factor ?%RF 


GDSUB 

PRINT 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

RL  -  VOVI 

INPUT  "Desired 

PRINT 

C1H  = 

C1F  = 

GOSUB 

C1H  = 

C1H  -! 

C1F  m 

C1F  = 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

GDSUB  1370 

GDSUB  1400 

IF  S  -    1,  THEN 

IF  S  =  2,  THEN 

IF  8=3,  THEN 

GDSUB  1330 

Now  let' 


B    collect    information,     OK?" 


1/(20B*RL*RF> 

1/<416*RL*RF) 

1290 

C1H*10^6 

INTCC1H> 

CI F* 10" 6 

INT(C1F> 

"To  achieve  a 


ripple  factor  n-f  " ! RF 


use  a  capacitor  as  follows: 


"Ful 1  wave 
"Hal -f wave 


ci  rcuit: 
circui  t : 


"?cif; 

"5D1H; 


uF 
uF 


GOTO 
GOTO 
GOTO 


670 
250 
1500 


s  collect  some  information 


PRINT 

PRINT 

INPUT  "Required  Output  Voltage  Under  Load? 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

CI  =  C/ 10^6 


n 


vo 


tl  I 

9  1 


"Maximum  load  current  (Amperes) ? 
"Filter  capacitance  being  used  <uF>? 


%E 


VPH  = 
VPH  = 
VPF  = 
VPF  = 
PRF  = 
PRF  = 
PRH  = 
PRH  = 
GOSUB 
PRINT 
PfttNT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GOSUB 
G05US 
IF  S  = 
IF  S  = 
IF  S  = 


VO  +  (1/ (240*C1 J > 

INT(VFH) 

VO  +-  (1/(120*C1>  > 

INT ( VPF > 

{ (VPF-V0)*100> /VPF 

INT (PRF) 

< (VPH-V0)*100> /VPH 

INT<PRH) 

1290 

"Required  Peak  Pulsating  DC  Voltage; 


o 


Hal f wave 

Ful lwave 


case 

case 


VPH 
VPF 


Voltage  Regulation: 


m     H 


"Half wave: " ;PRH; " 
"Full  wave: " ;PRF1 " 


V,1' 
7." 


1370 
1400 


2, 
3, 


THEN 
THEN 
THEN 
TO  5 


1  TO  20 


GOTO  950 

GOTO  250 

GOTO  1500 
FOR  I  = 
PRINT 
NEXT  I 
RETURN 
FOR  I  m 
PRINT 
NEXT  I 
RETURN 

PRINT  "PRESS  ANY  KEY  TO  CONTINUE; 
A*=INKFY4:  IF  A*="°  THEN  1380 
RETURN 
GOSUB  1290 

PRINT  "What^s  Your  Pleasure?" 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
INPUT 
IF  S  > 
RETURN 
GOSUB 
PRINT 
END 


"1. 

"3- 


Do  Another  of  the  same  sort" 

Return  to  main  menu  to  make  another  selection" 

Fini  shed° 


"SELECTION?", 5 
3.  THEN  SOTO  1400 


1290 
"PROGRAM 


ENDRD 


quency  between  these  two  waveforms:  The 
half-wave  ripple  frequency  is  the  same  as  the 
applied  ac  frequency  (e,g.,  60  Hz  in  the 
U.S.),  while  the  fiill-wave  ripple  frequency  is 
twice  the  ac  line  frequency  (120  Hz  in  60-Hz 
systems).  Because  of  the  difference  in  effi- 
ciency, the  transformer  used  to  supply  a  half- 
wave  rectifier  must  have  a  primary  VA  rating 
40  percent  higher  than  the  transformer  used 
in  a  full-wave  circuit  to  supply  exactly  the 
same  output  voltage  and  current  levels. 

The  word  "ripple/1  bandied  about  as  if 
everyone  knows  its  meaning,  indicates  the 
departure  from  pure  dc  (which  graphs  to  a  flat 
line)  exhibited  by  the  rectified  dc.  On  half- 
wave  rectifiers,  the  ripple  is  around  120  per- 
cent, while  on  fiill-wave  circuits  it  is  around 
48  percent.  Unfortunately,  few  electronic 
circuits  can  tolerate  these  levels  of  ripple.  In 
the  case  of  an  audio  amplifier,  the  output 
sound  would  contain  a  terrible  hum,  while  the 
results  in  other  circuit  forms  range  from  the 
annoying  to  the  catastrophic.  The  purpose  of 
filtering  is  to  reduce  the  ripple  to  an  accept- 
able level  of  annoyance. 

In  this  article,  I  will  simplify  matters  by 
assuming  that  all  rectifiers  are  bridge  rectifi- 
ers— because  they  are  more  easily  drawn.  But 
you  may  assume  that  the  same  principles  ap- 
ply equally  welJ  to  other  forms  of  full-wave 
rectifiers  and  (with  different  values  of  com- 
ponents) to  half- wave  rectifiers. 

Brule  Force  Filtering 

Perhaps  the  most  common  form  of  filter 
circuit  is  the  so-called  "brute  force1  *  filter  of 
Fig,  2.  In  this  circuit,  a  capacitor  (the  filter)  is 
connected  in  parallel  with  the  load  (Rl)  and 
the  output  of  the  rectifier.  It  is  crude  and 
forceful,  but  it  works  nicely. 

Circuit  action  for  filter  capacitor  CI  is 
shown  in  Fig,  3,  This  waveform  is  for  a 
full-wave  rectifier.  In  the  circuit  of  Fig.  2 
there  are  actually  two  sources  of  current  for 
the  load:  the  rectifier  and  the  charge  stored  in 
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Fig.  L  (a)  The  output  of  a  half-wave  rectifier 
and  (b)  the  output  of  a  full-wave  rectifier. 


Fig.  2.  Brute  force  filter. 
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capacitor  CI.  When  the  rectifier  output 
voltage  is  higher  than  the  capacitor  voltage, 
the  current  in  the  load  is  supplied  100  percent 
from  the  rectifier.  But,  when  the  voltage  from 
the  rectifier  passes  its  peak*  current  from  CI 
is  dumped  into  the  load  to  take  up  the  slack. 
This  is  shown  by  the  shaded  areas  in  Fig-  3. 
The  total  energy  in  the  load  is  thus  higher.  If 
you  were  to  examine  the  waveform  across  the 
load  when  the  filter  capacitor  is  in  the  circuit, 
the  waveform  would  resemble  the  heavy  line 
in  Fig,  3,  The  nearer  this  line  is  to  a  flat  line, 
the  nearer  the  dc  output  is  to  *  'pure' '■*  battery  - 
style  dc. 

Half-wave  rectifiers  have  larger  spaces  be- 
tween the  humps  than  full-wave  circuits,  so 
they  must  have  a  larger  charge  dumped  by  the 
capacitor.  Because  of  this  fact,  the  filter  ca- 
pacitors for  half-wave  circuits  must  be  con- 
siderably larger  than  those  for  fuil-wave  cir- 
cuits to  produce  the  same  level  of  output 
ripple, 

The  output  voltage  is  dependent  on  the  val- 
ue of  the  filter  capacitor  (see  Fig.  3  for  an 
intuitive  grasp  of  this  fact) .  Obviously,  if  less 
of  the  open  space  is  filled  in,  the  average 
voltage  will  be  less,  In  one  circuit  that  I  built, 
a  full-wave  rectifier  into  a  150-milliampere 
load  produced  13-V-dc  output  with  no  filter 
capacitor,  16.8-V-dc  output  with  200  uF,  and 
1 8- V-dc  output  when  the  filter  capacitor  was 
increased  to  2000  uF.  The  peak  voltage  of  the 
rectified  waveform  was  19  volts. 

Ripple  Factor 

The  ripple  factor  (RF)  is  the  measure  of  the 
effectiveness  of  the  filter  in  smoothing  pulsat- 
ing dc.  For  the  single-capacitor  brute  force 
filter  of  Fig-  2,  the  ripple  factor  for  a  half- 
wave  rectifier  @  60  Hz  is  RF  =  1  /(208  x  Rx  x 
CI),  and  for  a  full-wave  rectifier  @  60  Hz  is 
RF  =  1/(416  x  RL  x  C 1 ) ,  where  R^  is  the  load 
resistance  in  Ohms  and  C 1  is  the  filter  capaci- 
tance in  Farads,  (Note;  The  load  resistance 
Rl  is  defined  as  the  output  voltage  V0  divided 
by  the  output  current  I — in  other  words,  Rl  = 
Vo/L) 

Example 

What  is  the  ripple  factor  of  a  15-V-dc  full- 
wave  power  supply  if  2000  uF  is  used  for  CI 
in  the  filter  circuit  of  Fig.  2  and  the  load 
resistance  is  7  Ohms? 
Solution:  RF  =  1/(416  x  RL  x  CI) 

RF  =  1/(416  x  7  Ohms  x  (2  x 

10 "3  Farads)) 
RF  =  1/5.82 
RF  =  (U7 
In  general,  you  don't  need  the  version  of 
the  equation  given  above,  but  instead  you 
want  to  select  a  filter  capacitor  for  a  specified 
value  of  ripple  factor.  For  those  cases, 
rewrite  the  equations  in  the  following  form: 


Fig,  5.  Circuit  action  for  filter  capacitor  CI 
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dp  =  107(416  x  RL  x  RF),  where  CuF  is  the 
capacitance  of  C I  in  microfartids  and  all  oth- 
er terms  are  the  same  as  defined  above. 

The  output  voltage  from  this  circuit  for  a 
half-wave  rectifier  @  60  Hz  is  expressed  by 


V0  =  Vp  -  (1/(120  x  CI)),  and  for  the  fuil- 
wave  rectifier  @  60  Hz  is  expressed  by  V0  = 
Vp  —  (1/(240  x  CI)),  where  all  voltages  are  in 
volts,  I  is  in  Amperes,  and  CI  is  in  Farads. 
Program  listing  1  is  a  Basic  program  that 


100 
1  10 
120 
130 
140 
150 
160 
170 
ISO 
190 

200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
31  0 
320 
330 
340 
350 
360 
370 

370 
400 
410 
420 
430 
440 
450 
460 
470 
4  SO 
490 
500 
510 
520 
530 
540 
550 
S^O 
570 
5B0 
590 
600 
610 
620 
630 
640 
650 
660 

670 

6B0 
690 
700 
710 
720 
730 
740 
750 
760 
770 
7S0 
790 
800 
810 
820 
830 
840 
050 
060 
870 
080 
990 
900 
91 0 
920 


Program  Listing  2. 


The  name  o*  this  program  is   RCFILTEft.PS 

This  program  computes  the  values  required  for  resistor 

and  capacitor  elements  in  an  RC  filter  network  in  a  DC 

power  supply  circuit. 

830 

"This  program  is  used  to  select  values  for  an" 

"RC  power  supply  filter  circuit-"  YOU    WILL  NEED" 

"to  select  the  output  voltages  (VI  and  V2)  and  currents1' 

"(11  and  I2>,  in  addition  to  the  desired  ripple  factors'* 

"for  the  two  voltage  outputs." 

"In  General j  the  ripple  for  the  lower  voltage  output  (V2) " 

"is  considerably  lower  than  for  the  higher  voltage  output. 

790 


B70 
S30 
"Higher  voltage  output 


V! 


-3  II 


,V2 


"Output  current  (in  Amperes* 

"Ripple  factor  required  of 

"Lower  voltage  output  (V2> 

"Output  current  (in  Amperes)  for  V2?" 

"Ripple  factor  required  for  V1?"SRF2 

630 

Vt/11 

V2/12 
1/<416*RL1*RF1> 
((V2-yi)/12)    +    U/U20*C1>) 
-Rl 

(2*10' -6)  /  (C1#R1*RL2*RF2) 
Ci*10^6 
C2*!0,n-6 

ihrnci) 

INT(C2> 
INT(Rl) 

"Capacitances    given    below 

"Select    a    Working    Voltage 


150-percent    of     the    output    voltage,     or    MORE 


REM 

REM 

REM 

REM 
GOSUB 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
GQ5UB 

GOSUB 

BGSUB 

INPUT 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

INPUT 

PRINT 

INPUT 

PR  I  NT 

INPUT 

GOSUB 

RL1  - 

RL2  * 

Ci  = 

Rl  = 

Rl  = 

C2  = 

CI  = 

C2  = 

CI  = 

C2  = 

Rl  = 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

FRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

GOSUB 

GOSUB 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INPUT 

IF  K  >    2, 

ON  K  GOTO 

END 

FOR  I  = 

PRINT 

NEXT  I 

RETURN 

FOR  I  " 

PRINT 

NEXT  I 

RETURN 

PRINT  "PRESS 

A*=INKEY*:  IF 

RETURN 

GOSUB  830 

PRINT  "PROGRAMED  ENDED" 

END 


(VI) 


r>" 


VI 


for  VI?", II 
7",RF1 


12 


are  MINIMUM  values" 
DC  (WVDC)  rating  that 


15 


■  I 


MAIN  OUTPUT  (Vl):M;Vl;H  volts" 
MAIN  OUTPUT  CURRENT  (  I  1  > Z ° ?  1 1 ; 


Amperes 


"Filter    capacitor    Ci:";Cl;"    uF" 
HkRippIe    Factor:  "iRFl 


1  LOWER 
"LOWER 


VOLTAGE  OUTPUT 
OUTPUT  CURRENT 


tV2) 


V2; M  VoltsH 


(12) "? 12? "  Amperes" 


it 


uF" 
Ohms" 


"Filter  Capacitor  C2:1,!C2j 
"Series  Resistor  <Rl)";Rli 
"Ripple  Factor: "JRF2 


870 
B3t» 

11 Select 


one     (1)     -from    menu    below: 


11 1. 

"2. 


Do    another 
Fini  shed" 


rt  SELECT  I  ON?  VK 
2,     THEN    GOTO    710 
100,900 


1    TO    5 


1    TO    30 


ANY  KEY  TO  CONTINUE" 
A$=""  THEN  SBO 


HF  Equipment  Regular  SALE 

IC-735  Hf  transceiver/SW  rcvr/mic  999  00  849" 

PS-55  External  power  supply .  199,00  179" 

AT-150  Automatic:  antenna  tuner ,  + ,  445  00  359" 

FL-32  500  Hz  CW  filter 66.50 

EX-243  Electronic  keyer  unit ...... .  56 00 

UT-30  Tone  encoder w*i-v.  1750 


IC-745  9 
PS  35 
EX241 
EX-242 
EX-243 
FL45 
FL-54 
FL-52A 
FL-53A 
FL- 


■band  xcvr  w/,1-30  MHz  rcvr 
Internal  power  supply . . 

Marker  unit 

FM  unit 

Electronic  keyer  unit .. 
500  Hz  CW  filter  {1st  IF) 
270  Hz  CW  filter  (1st  IF) 
500  Hz  CW  filter  (2nd  IF) 
250  Hz  CW  filter  (2nd  IF] 
SSB  filter  (2nd  IF).,, 


1049.00  899" 
199.00  179" 

22.50 

44.00 

56.00 

66.50 

5100 

108.00  99" 
108.00  99" 
178.00  159" 


W*     IWl'i'   3: 


3TT   3S9    H#  ; 

*v  ^     tw     "MB 
T7T    'aa    Sfcl: 


tiiiiM  •««mnt«-liK 


:«*     M     MP    *H 


of? 


IC-751  9-band  xcvr/.l-30  MHz  rcvr 
IC-751A  9-band  xcvrAl-30  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  (1st  IF) 

FL-63  250  Hz  CW  filter  (1st  IF).,.. 

FL-52A  500  Hz  CW  filter  (2nd  IF).. 

F 1-53 A  250  Hz  CW  filter  (2nd  IF).. 

r  L"  J  J    n  m     I  lie  f  ... <...*».■»  <■»«»■«.- 

FL-70  2.8  kHz  wide  SSB  filter 

RC-IO  External  frequency  controller 
Other  Accessories: 
IG-2KL  16015m  solid  state  amp  w/ps 
PS-15  20A  external  power  supply,,, ,, 
PS- 30  Systems  p/s  w/cord,  6-pin  plug 

OPC  Opt.  cord,  specify  2,  4  or  6-pin 

MB  Mobile  mount,  735/745/751A 

SP'3-  External  speaker 

SP~7  Small  external  speaker. 

CR-G4  High  stab.  ref.  xtal  (745/751) 
PP- 1  Speaker/patch 

SH-S  Desk  microphone - 

SM-8  Desk  mic  -  two  cables,  Scan. 

SM-IO  Compressor/graph  EQP  8  pin  mic 
AT-100  100W  8-band  auto,  antenna  tuner 
AT-5G0  500W  9-band  auto  antenna  tuner 
0PM 18  Adapts  AH00/50G"  to  IC-735 
AH-2  8-band  tuner  w/mounf  &  whip 
AH-2A  Antenna  tuner  system,  only.... 
OPC-137  Adapts AH-2/2A to  IC-751/745 


1399.00 
1649.00 

199,00 

66,50 

54.50 

108.00 

108.00 

35.25 

52.00 

39.25 

Regular 

1999.00 

169.00 

299.00 

10.00 

24.50 

61.00 

49,00 

63,00 

159.25 

44.95 

78.50 

136.25 

445.00 

559.00 

16.00 

625.00 

495.00 

16.00 


99900 

1399 
179" 


99" 
99" 


SALE 
1699 
154* 

269" 


149" 


124" 
3B9* 
489* 

549* 
429* 


ICOM 


Check  the  Prices  at  AES  ! 

Other  Accessories  -  continued:  Regular  SALE 

GC-4  World  Clock  (Closeout) 99.95    59" 

GC-5  Worfdciock 91.95 

6-meter  VHF  Portable  Regular  SALE 

IC-505  3/10W  6m  SSB/CW  portable  549.00  489* 

BP-15  AC  charger ......  1400 

EX-248  FM  unit. 5550 

LC-10  Leather  case  „, 3950 

VHF/UHF  base  multi-modes         Regular  SALE 
IC-551D  SOW  6-meter  SSB/CW 799.00  699" 

EX-I06  FM  option...... 140,00  126* 

BC-10A  Memory  back-up ....       9.50 

IC-Z71A  25W  2m  FM/SSB/CW 859.00  759* 

AG-20  Internal  preamplifier +.. 64.00 

IC-271H  100W2m  FM/SSB/CW......  1099.00  969* 

AG-25  Mast  mounted  preamplifier,..     95.00 
IC-471A  25W430-450SSB/CW/FMxcw  979.00  ft699S 

AG-1  Mast  mounted  preamplifier ...     99.50 
IC-471H  75W  430-450  SSB/CW/FM    139900  1169 

AG-35  Mast  mounted  preamplifier...     95  00 

Accessories  common  to  271 A/H  and  471 A/H 
PS-25  Internal  power  supply  for  (A),..    115,00  104* 
PS  35  Internal  power  supply  for  (HJ...    199,00  179* 

SM-6  Desk  microphone... 44.95 

EX-310  Voice  synthesizer. ,..,„     46,00 

TS-32  Com mS pec  encode/decoder. . . .     59  95 
UT-15  Encoder/decoder  interface... 

UM5S  UT-15S  w/TS-32  installed 

VHF/UHF  mobile  muiti-modes 
SC-290H  25W  2m  SSB/FMh  TTP  mic... 
IC-490A  10W  430-440  SSB/FM/CW 

VHF/VHF/1,2  GHz  FM 

IC-27A  Compact 25W  2m  FM  w/TTP  mic  429.00  379* 

IC27H  Compact  45W  2m  FM  w/TTP  mic  459.00  399" 

IC-37A  Compact 25W  220  FMhTTPrnic  499.00  439* 

IC-47A  Compact  25W  440  FMr  HP  mic  549.00  489" 

PS-45  Compact  8A  power  supply . . .  13900  129* 

UH6/EX-388  Voice  synthesizer „.  34.99 

SP-10  Slim-fine  external  speaker ...  35.99 

IC-28A  25W2mFM,  UP/DN  mic 429.00  379" 

IC-28H  45W  2m  FM,  UP/DN  mic 459.00  39995 

IC-38A  25W220FM 459.00  399" 

.  459.00  399* 

.  55.50 

.  37.50 

.  43.00 

.  34.00 

.  599.00  499* 

.  34.99 

.  37.00 

.  34.00 

.  20.00 

.  20.18 

.  19,63 


14.00 

92,00 
Regular  SALE 
639  00  569* 
699.00  599" 

Regular  SALE 


IC-48A  25W  440-450  FM 

HM-14  TTP  microphone 

UT-28  Digital  code  squelch 

UT-29  Tone  squelch  decoder 

HIUMfi  Speaker/microphone 

IC-32O0A  25W2m/44Q  FM  w/TTP... 

UT-23  Voice  synthesizer. 

AH-32  2m/440  Dual  Band  antenna .. 

AHB-32  Trunk-lip  mount . 

Larsen  PQ-K  Roof  mount 

Larsen  PO-TLM  Trunk-lip  mount... 

Larsen  PO-MM  Magnetic  mount ... 
RP-3010  440  MHz,  10W  FM,  xtal  cent.  1229.00  1099 
IC-120  1W  1.2  GHz  FM  Mobile 579.00  49995 

ML-L2  1.2  GHz  10W  ampfifier 379.00  339* 

IC-1271A  1QW  1.2  GHz  SSB/CW  Base  1229.00  1079 

AG-1200  Mast  mounted  preamplifier   105.00 

PS-25  Internal  power  supply 115.00  104* 

EX-310  Voice  synthesizer. 46.00 

TV-12O0  ATV  interface  unit 129.00  119* 

UT-15S  CTCSS  encoder/decoder ...     92.00 
RP  1210  1.2  GHz,  10W  FMP99ch.synth  1479.00  1299 


MasterCard 


Hand-he  Ids 

1C-2A  2- meters 

IC-2AT  with  TTP 

IC-3AT  220  MHz,  TTP 
IC-4AT  440  MHz,  TTP 

IC-02AT  2-meters 

IC-03AT  for  220  MHz 
IC-04AT  lor  440  MHz 


Regular  SA1E 
279.00  249* 
299.00  259" 
339.00  299" 
339  00  299* 

399.00  339** 
449.00  399* 
449.00  389" 


IC-u2A  2  meters......  299.00  269* 

IC-U2AT  with  TTP 329.00  289* 

Accessories  for  u 2 A/T     Call 

IC-12AT  1W  1 2GHz  FM  HT/batt/cgr/TTP  459.00  399* 

A-2  5W  PEP  synth.  aircraft  HT 599.00  499* 

Accessories  For  1C  series  Regular 

BP-7  425rnah/13.2V  Micad  Pak  -  use  BC-35  74.25 
BP^8  800mah/8.4V  Nicad  Pak  -  use  BC  35...  7425 
BC-35  Drop  in  desk  charger  for  ail  batteries   74.50 

BC-16U  Wall  charger  for  BP7/BP8 20.25 

LC-11  Vinyl  case  for  Dlx  using  BP-3 20.50 

LC-14  Vinyl  case  for  DJx  using  BP-7/8  .......    20.50 

LC-02AT  Leather  case  for  Dlx  models  w/BP-7/8  54  50 
Accessories  for  /C  and  fC-O  series  Regular 
BP-2  425mah/7.2V  Nod  Pak  ■  use  BC35  . . .  47.00 
BP-3  Extra  Std  250  mah/8,4V  Nicacl  Pak,... 

BP-4  Alkaline  battery  case 

8P-5  425mah/10.8V  Nicad  Pak  -  use  BC35 
CA-5  5/8-wave  telescoping 2m  antenna  ..... 
FA-2  Extra  2m  flexible  antenna 
CP-1  Cig.  lighter  plug/cord  for  BP3  of  Dlx  ... 

CP'IO  Battery  separation  cab!e  w/clip. 

DC-1  DC  operation  pak  for  standard  models  23.25 

EX-390  Bottom  slide  cap 5.50 

MB46D  Mobile  mtg.  bkt  for  all  HTs ,    24.50 


15.25 

58.50 
18.95 
11.50 
13,00 
22.50 


j     j      ■     a  ■    m 


54.50 
34.95 
16.95 
47.00 
23.25 


LC-2AT  Leather  case  for  standard  nodels 

RS-1  Vinyl  waterproof  radio  bag 

HH-SS  Handheld  shoulder  strap 

HM-9  Speaker  microphone  ..... 

HS-10  Boom  microphorte/headset 
HS-10SA  Vox  unit  for  HS  10  &  Deluxe  only   23.25 
HS-1058  PIT  unitfor  HS  10 23.25 

ML-1  2m  2.3win/10w  out  amplifier  ,,.  SALE  99.95 

SS-32M  Commspec  32-tone  encoder 2995 

Receivers  Regular  SALE 

R-71A  100  kHz-30  MHz,  1 17V  AC .... .  $949,00  799* 


i  + . . 


RC-11  Infrared  remote  controller 

FL-32  500  Hz  CW  filter 

FL-63  250  Hz  CW  filter  (1st  IF).... 

FL-44A  SSB  filter  (2nd  IF) 

EX-257  FM  unit 

EX-310  Voice  synthesizer 

CR-64  High  stability  oscillator  xta 
SP-3  External  speaker............. 

CK-70  (EX-299)  12V  DC  option..., 

HB-12  Mobile  mount,.. 24.50 

R  7000  25  MHz-2  GHz  scanning  rcvr  1099.00  969* 
RC-12  Infrared  remote  controller...     67,25 

EX-310  Voice  synthesizer.. 46,00 

AH-7000  Radiating  antenna. ..     89,95    (i2j 


67,25 
66.50 

54.50 
178.00  159* 

42.50 
46,00 
63.00 
61.00 
12.25 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday, 
WATS  lines  are  for  Quotes  &  Ordering  only, 
use  Regular  line  for  other  Info  &  Service  dept. 


All  Prices  in  this  list  are  subject  to  change  without  notice. 


Order  Toll  Free:  1-800-558-0411 


I 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


I 


I 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216 

AES®  BRANCH  STORES  


Phone  (414)  442-4200 

Associate  Store 


WICKLIFFE,  Ohio  44092 
28940  Euclid  Avenue 
Piione  (216)  585-7388 

Ohio  WATS  1-800-362  0290 

^1-800-321-3594 


ORLANDO,  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Ra„  WATS  1-800-432-9424 

?S  1-800-327-1917 


CLEARWATER,  Fla.  33575  LAS  VEGAS,  Nev.  89106    CHICAGO.  Illinois  60630 


1898  Drew  Street 

Phone (813)  461-4267 

No  In-State  WATS 


1072  N.  Rancho  Drive 
Phone (702)  647-3114 
No  Instate  WATS 
Outside  i    oaa  hia  con 


No  Nationwide  WATS    UNS 1-800-634-6227 


FRfCKSON  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  {312)631-5181 

S 1-800-621-5802 


"When  You  Buy,  Say  73" 
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Cleveland   Institute 
of  Electronics 


Accrediled  Member  National  Home  Study  Council 


CIE  is  the  world's  largest  independent 
study  electronics  school  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered. 

Study  at  home  —  no  classes,  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 

^^■^h    Cleveland  Lnsiiiuit:  <jf  Electronics 

Lib    1776  East  17th  St.,  Cleveland,  Ohin  44114 

YES!  I  want  to  get  started.  Send  mn  my  CIE  school 

catalog  iru-hulintj:  details  ahtuir  the  Associate  Degree 
prog  (am, 

Ptitu  Name 

Adiiress 

City 

A^o Area  Code/Phone  No 

Cht't:k  box  tor  G.I.  Bulletin  on  UduLutinnal  Benefits 
□  Veteran     \J  Active  Duty         MAIL  TODAY! 

AAR-7S 


Apr 


Srate_ 


Oldies 


(But  Still  Goodies) 

Don't  miss  out  on  the 
chance  to  complete  your 
shack's  reference  library 
with  classic  issues  of  73 
covering  the  full  spectrum 
of  amateur  radio,  from 
AMSAT  to  Zepps. 

They're  invaluable  addi- 
tions to  any  shack— and 
they're  going  fast! 

Some  issues  are  available 
in  very  limited  quantities. 

Call 
today  to  order 


1- 800-722-7790 


Fig.  4.  Pi-section  fitter. 


will  calculate  (a)  the  ripple  factor  of  a  giv- 
en power  supply,  (b)  the  capacitance  re- 
quired to  achieve  a  specified  ripple  factor , 
and  (c)  the  input  voltage  required  from  the 
rectifier  to  produce  a  specified  output 
voltage. 

Pi-Section  Filters 

One  disadvantage  of  the  brute  force  filter  is 
that  tremendous  values  are  needed  to  achieve 
very  low  ripple- factor  figures-  If  you  cascade 
a  simple  RC  filter  with  the  brute  force  filter  of 
Fig.  2,  you  have  the  pi-section  filter  of  Fig.  4. 
The  ripple  factor  of  V0  is  very  small,  but  there 
is  a  limit  to  the  output  current  due  to  the 
presence  of  resistor  Rl ,  Also,  voltage  regula- 
tion suffers  a  little  bit  when  the  load  current 
varies  widely.  The  ripple  factor  for  this  type 
of  filter  for  the  half-wave  rectifier  @  60  Hz  is 
RF  =  10~5/(C1  x  C2  x  Rl  x  RL),  and  for  the 
full-wave  rectifier  @  60  Hz  is  RF  =  2  x 
10"6/(Ci  x  C2  x  Rl  x  RL),  where  all  capaci- 
tances are  in  Farads  and  resistances  are  in 
Ohms. 

Program  listing  2  is  a  Basic  program  to 
design  RC  pi-section  filter  circuits.  This  pro- 
gram actually  combines  two  designs,  because 
it  assumes  that  the  voltage  across  C 1  is  one  of 
the  outputs  of  the  power  supply,  while  the 
voltage  across  C2  is  the  other  output. 

Bleeder  Resistors 

It  is  generally  good  practice  to  provide  a 
bleeder  resistor  across  the  output  of  a  dc 
poweT  supply.  The  resistor  tends  to  stabilize 
the  load  and,  in  high-voltage  supplies, 
provide  a  safety  feature  against  electrocution 
when  you  are  servicing  dc  supplies.  The 
bleeder  resistor  gets  its  name  from  the  fact 
that  it  tends  to  "bleed  off T  the  potentially 
lethal  charge  stored  on  the  filter  capacitors.  A 
common  specification  for  high-voltage  pow- 
er supplies  is  to  make  the  bleeder  current 
equal  to  five  percent  of  the  rated  output  cur- 
rent. For  a  1000-milliampere  dc  power  sup- 
ply, therefore,  the  bleeder  should  be  50  mA 
(0,050  Amperes).  The  value  of  the  bleeder 
should  be  approximately  R  =  V/(0.G5  x  l*)— 
in  the  case  above  the  supply  produced  700 
volts  dc;  the  value  should  be  R  =  700/0.050, 
or  14,000  Ohms, 

The  power  rating  is  defined  by  P  =  IR,  or, 
in  the  example  above,  it  should  be  0.05  A  x 
700  V  =  35  Watts  (use  a  50-Watt  or  higher 
resistor). 

Even  low -voltage  power  supplies  should 
have  a  bleeder  resistor  in  some  cases.  In 
high-current,  unregulated  power  supplies,  an 
unloaded  output  can  produce  a  voltage  that  is 
too  high  for  the  filter  capacitor.  In  the  S-100 


computer  power  supply,  which  produces  +8 
V  dc  at  5  to  30  Amperes  (depending  on  the 
system  configuration),  the  typical  filter  ca- 
pacitor is  rated  at  15  WV  dc.  In  one  10- Am- 
pere  version  that  I  built,  disconnecting  the 
computer  motherboard  produced  +  18  volts 
across  the  filter  capacitor— a  dangerous  lev- 
el. A  lOG-Ohm,  5-Watt  bleeder  solved  the 
problem. 

Filter  Capacitor  Voltage  Ratings 

I  once  repaired  medical  equipment  for  a 
living.  There  was  one  bedside  oscilloscope 
in  our  hospital  that  used  a  200-volt  regulat- 
ed power  supply  in  which  the  pre -regula- 
tor voltage  (i.e.,  across  the  filter  capacitor 
at  the  output  of  the  rectifier)  was  270  V  dc. 
The  filter  capacitors  were  rated  at  60  uF  @ 
350  WV  dc,  seemingly  sufficient.  But  those 
capacitors  had  an  exceedingly  high  failure 
rate.  Out  of  12  scopes,  at  least  one  would 
fail  every  month.  The  capacitors  were  swol- 
len, and  that  often  indicates  an  overvoltage 
condition, 

Let's  look  at  the  arithmetic,  with  normal 
tolerances  considered.  The  line  voltage  will 
vary  ±  15  percent,  so  the  worst-case  voltage 
will  be  1.15  V,  or  LIS  x  270  =  311  volts. 
The  normal  rule  of  thumb  for  capacitor  rat- 
ings  (unless  the  manufacturer  claims  other- 
wise) is  ±20  percent.  Thus,  our  350-WTV-dc 
filter  capacitor  could  be  in  truth  a  lower 
voltage  device:  WV  dc  (real)  =  0,80  WV  dc 
=  0.8  x  350  =  280  volts.  Under  worst-case 
conditions,  then,  that  errant  scope  had  placed 
311  volts  across  a  280- volt  capacitor!  Replac- 
ing the  60-uF  @  350-WV-dc  capacitor  with 
a  60-uF  @  450-WV-dc  unit  kept  me  in  bed 
at  night— and  those  nurses  had  more  confi- 
dence in  both  the  scopes  and  their  biomedical 
engineers! 

When  selecting  filter  capacitors,  then,  try 
to  pick  one  that  has  a  WV-dc  rating  of  150 
percent  or  more  of  the  required  minimum 
value.  If  possible,  go  even  higher. 

The  usual  rule  of  thumb  for  capacitance  in 
aluminum  electrolytic  capacitors — the  kind 
normally  used  in  filter  circuits— is  that  the 
actual  capacitance  will  be  -20  to  + 100  per- 
cent of  the  rated  capacitance.  Thus,  a  1000- 
uF  capacitor  will  measure  800  to  2000  uF. 
Keep  these  figures  in  mind  when  selecting  a 
filter  capacitor. 

Next  Time 

In  the  next  installment  of  this  series,  I 
will  look  at  voltage  regulator  circuits  includ- 
ing zener  diodes,  three-terminal  IC  regula- 
tors, adjustable  IC  regulators,  and  non-IC 
regulators.  ■ 
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Good  Reasons 

to  Subscribe  to  73 


1.  The  League  has  long  had  a 
policy  that  you  must  sub- 
scribe to  QST before  you  have 
a  right  to  complain  about  the 
League,  Why  should  73  have 
any  less  lenient  a  policy*3 
From  now  on,  all  you  readers 
who  are  complaining  about 
my  editorials . . .  subscribe 
first,  then  complain.  It's  my 
policy. 


5.  This  is  a  bonus.  Now  that  I've  started  getting  some 
life  into  73 1 1  need  your  support  with  a  subscription. 
More,  I  really  need  your  help  In  getting  your  friends 
and  feHow  ham  club  members  to  subscribe.  Talk  ft  up, 
okay? 


2.  Do  you  sit  there  helplessly 
while  your  friends  tear  the  lat- 
est 73  to  bits  over  the  air. 
frustrated  because  you've 
been  too  cheap  to  subscribe 
and  73  hasn't  yet  gotten  to 
the  newsstand  or  local  ham 
store? 


3.  You  Know,  it  isn't  as  if  I  don't  make  it  a  practical 
financial  decision  for  you.  If  you  insist  on  helping  to 
pay  for  your  local  newsstand  owner's  yacht,  you'll 
sneil  out  $35  a  year  for  73  .I'd  rather  you  contribute 
to  my  dinghy  fund  at  $20  and  blow  the  extra  $1 5  on  a 
fur  coat  for  the  wife.  Heck,  at  least  bring  the  poor 
suffering  woman  some  flowers .  . .  say  I  sent  'em. 


4.  73  can  save  you  from  a  terrible  fate- 
being  a  known  packet  nerd.  Get  out  your 
August  issue  again  and  get  witn  this  pack- 
et stuff .  Hey,  have  I  ever  ied  you  wrong? 
Youngsters  (if  there  are  any)  can  ask  their 
grandfathers  about  when  they  fought  me 
tooth  and  nail  as  I  pushed  SSB  in  the  late 
'50s.  Their  fathers  hated  it  when  1  shoved 
repeaters  and  FM  down  their  throats  in 
1969.  Then  I  got  enthusiastic  about  com- 
puters In  1975,  generating  further  bitch- 
ing. Now  rm  plugging  packet,  so  subscribe 
and  get  on  the  bandwagon,  fighting  me  ev- 
ery inch  of  the  way. 


YES ! 


6,  With  new  communications 
technologies  becoming  so  im- 
portant to  business,  73  obvi- 
ously is  necessary  for  you  to 
read  if  you  are  going  to  be  ade- 
quately informed  for  your  work. 
What  could  be  a  more  valid  busi- 
ness expense?  So  why  shell  the 
hard-earned  out  of  your  pocket? 
Let  your  business  keep  you  in- 
formed on  the  latest  in  commu- 
nications technology.  .  ,via  73. 


7. There,  I  just  saved  you  a 
bundle.  Am  I  kidding,  or  am  I 
serinus?     Find  out. 
Subscribe  now— only  $19.97 
and  save  over  40%  ,  while  they 
last.  Send  a  check  or  credit  card 
information , .   or  call  my  gor- 
geous 800  operator.  Hey,  don't 
ask  for  me,  I'm  out  checking  in- 
to dinghy  prices. 
(800)  722-7790 


7     & 

/     C 


Wayne  W2NSDU 


— 


I  need  the  excitement  that  73  brings  to  hamming  each 
month.  Send  me  12  issues  for  19.97,  that's  a  savings  of     ?&% 
43%  off  the  cover  price.        —     —     —      ™,«.^„      «-F» 


f,*»i<- 


DMC         DAE 


□VISA 


□  Bill  Me  Later 


I 


Card# 


Exp.  Date 


I    Name 


Call 


\ 


Address 
City 


r 


^•# 


State 


Zip 


73 ,  WGE  Center,  70  Rf  e.202  No.,  Peterborough  NH  03458-9995      Please  allow  M  w»u  for  dchveiy 


(£> 
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Alex  Piechocki 
15  Locust  Avenue 
JosuinJaPA  18848 


Operators  Aren't 

Standing  By 

They're  all  on  the  road,  running  the  shack 
through  this  super-simple  DTMF decoder. 


How  can  we  not  be  aware  of  the  impor- 
tance of  DTMF  {dual  tone  multi-fre- 
quency) in  its  role  in  communications?  Ev- 
erywhere you  Look,  touchtone™  keypads  are 
appearing  on  a  wide  assortment  ol  equip- 
ment, ranging  from  HTs  to  the  family  tele- 
phone. Thus,  we  have  a  convenient  way  at 
our  disposal  to  transmit  a  coded  signal  to 
some  receiver.  But  wait.  The  telephone's  re- 
ceiver is  in  a  centralized  switching  center, 
and  our  rf  receiver  is  typically  a  repeater. 
What  we  need,  therefore,  is  a  cheap  and  dirty 
receiver  thai  can  decode  the  DTMF  signal 
and  do  some  work  for  us. 

That  brings  us  to  the  purpose  of  this  article: 
to  describe  a  circuit  for  less  than  $35  that  will 
turn  on  transmitters,  shut  off  lights*  or  run 
our  persona]  computers. 

Our  circuit  is  constructed  around  the  Sili- 
con Systems  CMOS  chip  SSI  202  P.  (There 
are  several  other  alternative  devices,  namely 
the  GTE  G8860X,  Teletone  M-947,  etc,  but 
they  are  not  pin-compatible  and  may  have 
additional  features,)  The  obvious  advantage 
of  this  device  is  its  simplicity  and  the  reduc- 
tion of  our  work.  Instead  of  wiring  up  a  rather 
large  piece  of  real  estate  to  decode  DTMF 
signals,  we  can  now  do  the  same  thing  using 
one  18-pin  JC. 

Some  of  the  other  advantages  are:  ( 1 )  low 
power  consumption,  (2)  a  5- volt  supply,  (3) 


Number  2  on  your  Feedback  card 

use  of  a  cheap  color-TV  crystal  for  frequency 
reference,  and  (4)  a  tri-state  output  for  ease  of 
interfacing  to  a  computer  bus. 

The  circuit  that  I  will  describe  is  a  compro- 
mise between  two  modes  of  reception — the 
phone  and  the  radio.  The  circuit  is  deliberate- 
ly left  open-ended  for  modification  for  one's 
own  use. 

To  start  off,  one  has  10  bring  a  +5-volt 
supply  to  the  card  (pin  5).  Next,  connect  the 
signal  input  (pin  9);  the  preferred  way  to  do 
this  is  through  a  .01  -uF  capacitor.  You  can 
omit  this  input  capacitor  only  if  the  input 
voltage  is  always  lower  than  5  volts. 

The  3.579-MHz  crystal,  along  with  a  1- 
meg,  10%  resistor*  is  installed  across  pins  1 1 
and  1 2+  The  oscillator  is  enabled  by  tying  pin 
3  high.  When  pin  2  is  tied  high,  the  output  is 
hex;  when  low,  it  is  a  binary -coded  2  of  8. 

Pin  4  inhibits  tone  pairs  with  the  1633-Hz 
component.  Since  telephones  don't  use  this 
band,  I  tied  it  high  to  inhibit  it.  Pin  3  high 
enables  outputs  Dl,  D2,  D3,  and  D4;  when 
low,  the  outputs  are  high  impedance. 

There  is  a  provision  on  the  board  to  install 
100k  resistors  to  supply  or  ground  to  estab- 
lish a  preset  on  the  bus.  This  would  provide 
an  output  from  the  auxiliary  chips  when  the 
decoder  is  in  a  high- impedance  mode. 

When  a  tone  pair  is  decoded,  pin  14  will  go 
high  for  approxi- 


mately 30  milliseconds  (or  less  if  reset  by  pin 
15  going  high),  Our  bus  output  is  tied  to  a 
74C42  binary-to-decimal  decoder,  This  will 
decode  each  of  our  touchtone  inputs  to  nine 
individual  output  lines.  This  could  easily 
have  been  a4-ro-l6driver,  but  in  the  interest 
of  cost  and  size*  it  was  decided  to  go  with  nine 
out.  (Due  to  the  touchtone  limitation  of  12 
keys,  16  lines  out  would  be  a  slight  overkill;  it 
also  comes  in  a  24-pin  chip,  which  will  use  up 
more  space  on  the  board . ) 

The  output  of  the  decimal  decoder  is  then 
sent  to  individual  JK  flip- flops.  A  provision  is 
installed  to  allow  one  digit  to  be  attached 
from  the  decimal  decoder  to  the  master  reset 
line  to  all  of  the  flip- flops. 

Once  reset,  a  detected  dual  tone  will  cause 
the  following  series  of  events  to  occur: 

Pin  14  on  the  decoder  chip  will  go  high;  this 
will  in  turn  put  a  logic  1  on  all  ol  the  }  and  K 
inputs,  and  at  the  same  time  an  enable  com- 
mand is  sent  to  pin  3  of  the  decoder  chip  to 
allow  the  decoded  tone  to  be  put  on  the  data 
bus.  The  binary  number  is  decoded  and  the 
appropriate  decimal  output  goes  low.  This 
high-to-low  transition  toggles  the  flip-flop 
and  allows  the  Q  output  to  change  state. 

After  approximately  30  ms,  pin  14  goes 
low  and  the  data  bus  returns  ID  its  preset  value 
(due  to  the  pull-up  or  pull-down  resistors). 
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Photo  A.  The  remote-control  system,  wired  and  waiting  for  a  call, 
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Fig,  L  Circuit  concept. 


Fig,  2.  Circuit  board,  foil  side. 


OUTPUTS 

o  a  q 


+  5V 


79MH2 


GNO 


INPUT 


(OPTIONAL) 


Fig.  3.  Circuit  board,  parts  placement. 
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The  RC-850  Repeater  Controller  . . . 

when  only  the  best  will  do. 

With  an  RC-850  controller,  your  repealer  becomes  fulty  remotely  programmable  - 
command  codes,  timers,  autodial  numbers,  ID  and  tail  messages  ♦,  virtually  every  para* 
meter  can  be  easily  changed.  Touch-Tone  programming  from  your  radio  or  the  phone  with 
synthesized  voice  confirmation. 

The  patch  supports  local  and  radio- finked  remote  phone  lines,  so  you  can  extend  your 
patch  coverage  to  malcn  your  RF  coverage.  Now  you  can  have  a  full  featured  patch  even 
it  you  cant  gel  a  phone  line  at  your  site.  The  250  autodial  slots  meet  even/one's  needs, 
with  up  to  35  digit  storage  for  MC  ft  Sprint. 

The  easy-to-use  mailbox  lets  you  indud©  phone  numbers,  times,  or  frequencies  as 
parts  of  messages,  And  its  so  smart  it'll  leave  you  a  message  if  you  mtss  a  reverse  patch 
or  an  alarm. 

Selective  call  capabilities  rang©  from  two-tone  to  numeric  display  paging,  so  you'll 
always  be  available.  And  its  votce  response  metering  continuously  stores  low  and  high 
readings  -  so  you  can  find  out  how  cold  rl  gels,  bow  high  the  reflected  power  reads  ,  and 
when. 

Individual  user  access  codes,  with  call  sign  readback,  give  you  secure  access  to 
selected  functions  to  completely  prevent  horseplay, 

Advanced  Computer  Controls  continues  to  lead  the  way  in  advanced  repeater  technoh 
ogy,  changing  the  face  ot  amateur  repeaters  every  day.  ACC  controllers  offer  users,  control 
operators,  and  site  managers  features  and  tools  to  make  operation  more  convenient,  useful 
and  FUN! 

The  industry's  top -of- the- line  controller  -  for  your  repeater. 


advanced 
computer 
controls,  inc. 


2356  Walsh  Avenue 
Sania  Clara,  CA  95051 

(408)  727-3330 


The  decoder  decodes  the  preset  value  on  the 
bus  and  causes  a  corresponding  transition  on 
the  output.  Typically,  the  preset  would  be  alt 
zeros  (binary  0)  or  all  ones  (binary  15).  Vari- 
ous combinations  could  be  used  in  tying  to  the 
bus  allowing  the  preset  to  be  used  in  configur- 
ing one's  own  personal  code.  The  flip-flop 
that  was  toggled  would  still  be  at  its  trans- 
ferred state  and  therefore  could  be  used  to 
turn  on/off  equipment. 

This  project  was  set  up  for  phone  use  but 
could  be  modified  for  a  radio-access  code 
using  a  few  simple  parts  { possibly  including 
an  LS7220  digital  lock  chip— under  $3^to 
limit  access  to  the  equipment).  The  decoder 
was  tied  into  a  telephone-answering  machine 
procured  for  $10  at  a  ham  flea  market.  The 
output  was  connected  to  turn  on  and  off  lights 
and  appliances. 

Interfacing  the  equipment  is  rather  simple, 
the  input  being  the  wire  to  the  speaker  or 
input  to  the  tape  recorder.  The  output  from 
the  74CI07  flip-flops  is  limited  to  1.75  mA. 
Therefore,  to  drive  a  load  more  substantial 
than  an  optoisolator  or  a  small  LED,  one 
would  need  either  a  small  transistor  or  a 
buffer  driver,  1  elected  the  transistor  because 
of  size,  simplicity,  and  cost,  I  used  a  5k 
resistor  to  limit  the  output  to  I  mA  and  used  a 
small  switcher  (such  as  a  2N3904,  2N39G6. 
etc;).  This  can  increase  output  current  by  an 
order  of  magnitude  to  run  a  relay.  With  the 
addition  of  some  peripheral  equipment  to  the 
relays,  one  should  be  ready  to  operate  one's 
equipment  remotely.  ■ 


HAPPY  NEW  YEAR  FROM  DAN,  SANDI,  LAURA,  RICK,  MARK,  BRIAN, 

FRENCHYANDRUSS 


the- 

HAM  STATION 

P.O.  Box  4405 

220  N.  Fulton  Ave, 

Evansvllle,  IN  47710 

Star*  H  ou  rs 

MON-FRI:9AM-6PM 

SAT:  9AM-3PM 

CENTRAL  TIME 

Send  SASE  tor  latest  pnev  starts. 


mg§y 


irar 


TEN-TEC 


era  ico  m 


WARRANTY  SERVICE  CENTER  FOR: 

ICGM,YAESU\  TEN-TEC 


I  tttmO. 

Prices  Do  Not  Include  Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Notice 

Most  Orders  Stripped  The  Same  Day 

COD1!  Welcome 


A 


FT-767 

•  HF/VHF/UHF  Base  Station 

•  Plug-in  Modules  for 
6m,  2mp  440  MHz 

•  Loaded  with  Features 
S  SPECIAL  PRICES 


CORSAIR  !l 

•  You  have  to  hear  it  to  believe  it! 

•  Lowest  Noise,  Cleanest  & 
Most  Selective 

HF  Transceiver  Around— 

AMERICAN  MADE 


WELZ 


IC^2AT 


•  Pocket-Sized 
2  Meter  HT 

•TX-140-150MHZ, 
RC  139*174  MHz 

•  10  Memories  and 
a  LCD  Readout 

$  SPECIAL  PRICES 


FT-727R 

•  Dual  Band  Handie 

*  5  Watts  Power  on 
2m  &  440  MHz 

*  10  Memories 

•  Battery  Saver 

$  SPECIAL  PRICES 


Power  Meters 

Large  Selection  of  Meters 
Always  on  Hand 
S SPECIAL  PRICES 


IC-735 
•  Most  Compact  and  Advanced 
Full -Featured  HF  Transceiver 
on  the  Market. 
$  SPECIAL  PRICE  S 


DISCOUNTS  ON  RIGS  AND  ACCESSORIES  FROM:  aea.arrl.alinco,  alliance, 

ALPHA-DELTA,  AMECO,  AM ERITRON,  AMP  SUPPLY,  ANTENNA  SPECIALISTS,  ASTRON,  BENCHER,  BUTTERNUT, 
B  &  W,  CSl,  CALLBOOK,  CUSHCRAFT,  DAIWAr  DIAMOND,  ENCOMM,  HAL,  HEIL,  HUSTLER,  ICOM ,  KDK, 
KANTRONICS,  KENPRO,  LARSEN,  MFJ,  MICROLOG,  MIRAGE/KLM,  NYE,  PALOMARp  ROHN,  SANTEC,  SHURE, 
I  TE  SYSTEMS,  TELEX/HYGAIN,  TEN-TEC,  TOKYO  HY-POWER,  VIBROPLEX,  W2AU  BALUNS,  WELZ,  YAESU 


For  Orders  and  Price  Checks  Call  800-523-7731       ,^la?lV««l!?lorIS!!Ion 
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Expanding  Our  Horizons 

Introducing 

Mirage/KLM  1.2-44  LBX 


y 


The  first  1260  MHz  to  1300  MHz 

Made  in  the  U.S.A. 


Factory  Tested 
Completely  Assembled 
Completely  Weatherized  Balun 
Also  Available  Soon  . . . 
Power  Dividers 


L 


SPECIFICATIONS 


Electrical 


Mechanical 


Band  Width  1260-1300  MHz 

Gain 18.2 

VSWR Better  than  1.5  to  1 

Feed  Imp 50  Ohms 

Balun 4:1  Rigid  Coax 


Beam  Length 127  4" 

Element  Length 4.5" 

Mast 2"  O.D. 

Windload 1  sq.  ft. 
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Mirage  Communications  Equipment,  Inc. 

RO.  Box  1000 
Morgan  Hil,  CA  95037 


'  When  You  Buy  Say  73" 


(408)  779-7363 
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Lou  Hinskaw  WB0NRU 
PO  Box  580635 
Tuba  OK  74158 


The  Glue  Ribbon  Solution 


May  the  glue-bird  of  happiness  drop  some  conductive 
graphite-epoxy  mix  right  where  you  need  it 


Ri  ecently  I  had  a  problem  in  a  power  sup- 
ply and  traced  it  to  a  faulty  ground  con- 
nection. The  chassis  was  aluminum,  and  this 
prevented  soldering  the  ground  terminal 
down.  Being  an  inventor,  I  didn't  let  this  stop 
me.  1  glued  the  ground  terminal  down. 

Many  times  I  have  built  circuits  that  were 
too  tight  for  a  heat  sink  or  were  too  sensitive 
for  easy  soldering  or  had  any  of  a  number  of 
other  problems  that  made  soldering  undesir- 
able. A  frequent  problem  is  the  aluminum 
chassis  we  all  know  and  love— but  can't  sol- 
der to.  Another  is  the  ubiquitous  aluminum 
antenna  element.  In  each  case,  a  number  of 
people  have  tried,  usually  in  vain,  to  solve  the 
problem  of  poor  solder  bonds, 

T  solved  my  problem  with  glue. 

Many  hams  know  of  the  silver  dust  that  is 
used  to  make  a  special  conductive  cement. 
They  also  know  that  the  price  is  out  of  reach 
of  most  of  us.  I  decided  to  home-brew  my 
own.  For  the  glue  base  I  used  two-element 
epoxy .  Instead  of  silver  dust  I  used  powdered 
graphite,  which  ts  available  as  "dry  lock 
lubricant"  and  can  be  purchased  anywhere— 
a  discount  house  in  Tulsa  carries  four  brands. 

It's  common  knowledge  that  this  graphite 
can  be  mixed  with  petroleum  jelly  to  make  a 
conductive  grease  to  lubricate  bearings  on 
air-dielectric  variable  capacitors  {while 
maintaining  the  conductivity  across  the  bear- 
ings). It  is  also  used  for  hand  keys  on  their 
little  bearing  points.  A  toothpick  with  a  dab  of 
this  conductive  grease  on  the  end  will  make 
the  key  or  cap  work  like  a  charm. 


Number  3  an  your  Feedback  card 

But  my  need  was  not  for  grease,  I  needed 
glue. 

I  tried  to  mix  up  the  epoxy  and  stir  in  as 
much  graphite  as  I  could.  Unfortunately,  the 
carbon  was  a  catalyst  for  the  hardening  pro- 
cess, and  the  stuff  hardened  before  I  could  stir 
in  enough  graphite  to  have  a  usefully  low 
resistance.  Back  to  the  drawing  board  (or 
glue  pot,  as  the  case  may  be)  for  further 
study. 

Discovery 

I  took  a  two-ounce  glass  pill  bottle  and  put 
in  a  half  ounce  of  one  component  of  the  epoxy 
cement  (the  component  that  smells  like  a 


"If  you  work  quickly, 

the  reaction  will  not 

go  to  completion  while 

you're  trying  to  get  your 

resistance  down  to  nil. ff 


home  permanent).  Then  I  stirred  in  as  much 
graphite  as  I  could.  It  hardened  immediately, 
I  then  tried  stirring  graphite  into  another  bot- 
tle containing  the  other  component  of  epoxy, 
which  has  a  faint  oily  smell.  It  just  sat  there! 
The  addition  of  a  little  thinner  allowed  it  to 
take  even  more  graphite.  By  having  most  of 


NEW  TNC-2  PACKET  CN-1  CONNECT  ALARM 


This  unique  device  sounds  a  two  second  beep  alarm  when  someone  connects  to  your  station.  It 
also  turns  on  a  LED  "CALL  LITE"  to  let  you  know  that  a  connect  has  occurred  while  you  were 
away.  The  "CALL  LITE"  will  remain  on  until  you  push  a  button  to  reset  it. 

■  Installs  m  minutes— 3  easy  connections 

■  Not  a  kit,  requires  NO  ASSEMBLY 

■  Mounts  inside  the  TNC 

■  Works  with  any  TAPR  TNC-2  format -MFJ  1270,  PAC-COM  TNC200,  AEA  PK-80,  ETC. 
Trans  Com  CN-1  assembled  and  tested,  only  $19.95 

Add  12.00  for  Shipping  and  Handling  2  YEAR  WARRANTEE 


For  more  information, 

write  or  call;  Trans  Com,  Inc. 

703-13  Anncsreno  Drive 
Addison,  Illinois  60101 

Visa/Master  Card  accepted  [312]  543^9055 
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the  graphite  premixed  into  one  of  the  epoxy 
components ,  I  would  gain  enough  time  to  use 
the  glue  before  it  set.  I  capped  this  mix  and  set 
it  aside. 

When  you  have  an  application  for  the  glue, 
put  some  of  your  premixed  preparation  on  a 
card  and  add  the  proper  amount  of  hardener 
(according  to  the  instructions)  and  quickly 
add  more  graphite,  If  you  work  fast,  the  reac- 
tion will  not  go  to  completion  while  you' re 
trying  to  get  your  resistance  down  to  nil.  You 
will  barely  have  time  to  apply  the  cement 
where  you  need  it* 

This  glue  can  be  used  to  make  resistors, 
too.  If  you  need  a  high- Wattage,  low-value 
resistor,  dump  a  gob  of  glue  between  a  cou- 
ple of  heavy  spade  terminals,  This  works 
fine  with  dc.  I  don't  know  how  it  will  react 
torf. 

Caution 

The  stuff  smears  terribly.  You  will  need 
some  acetone  to  wash  the  glue  off  of  things 
and  a  small,  sharp  pointed  tool  to  clear  any 
bridges  from  between  adjacent  circuits.  Use 
the  pointed  tool  after  the  epoxy  sets,  and  use  a 
toothpick  or  a  cotton  swap  soaked  in  acetone 
to  remove  the  final  traces  of  conductive  glue 
from  unwanted  places. 

The  cost?  I  paid  79c  for  a  tube  of  graphite 
and  $1.98  for  the  two-part  epoxy  cement.  So 
far  I've  used  about  ten  percent  of  the  stuff, 
and  have  applied  it  to  everything  but  the  cat, 
which  escaped.  We  may  never  have  to  burn 
the  kitchen  table  again!  ■ 


Pay  TV  and  Satellite  Descrambling 
AM  New  Bill  Edition! 


100  pages  of  theory  and  working  schematics,  13  cabfe 
and  7  satellite  systems.  Includes  bypasses.  Best  refer- 
ence available  $14-95  Experiments  with  Vtdeocipher. 
Turn-ons  $9,95.  Cable  TV.  Function,  bidirectional  and 
security  systems  $12,95.  MDS/MMDS  Handbook.  For 
hackers.  S9.95.  Build  Sate  Hi  te  Systems  Under  $800. 
$1 2,95  Winter  87  catalog  $1 .  Many  new  products. 


Stiojiki  Electronics  Corp.,  1327K 

NiaaraSt.,  Niagra  Falls,  NT  14303.  COD'S  716-284-2163 


LIGHT  WEIGHT  ALUMINUM  TOWERS 

Triangular  shaped  aluminum  lowers,  tight  height,  strong  and 
rugged .  F.asily  transported,  easily  erected,  easily  taken  baeJi 
down,  maintenance  free.  To  3.V  free  standing  if  tiraekL'tcd  at 
10'  or  buried  3  feet  in  the  ground.  To  150+  in  height  if  guyed. 
Towers  come  in  two  sizes,  7"  wide  face  by  |'  Long  actions  and 
\V  wide  face  by  10'  Eortg  sections..  Use  as  many  sections,  as 
necessary.  Col  fops  Lblc  sections  available  for  overseas  air  ship- 
ment. 

*$**  by  r  aa:imns<-S52.00ea1  1 1 "  by  W  section*— S66. 50  ea. 

For  more  information,,  write  to:        cr  Call:    (2 14)  869-4474 

Texas  Towers  International  Tetex  #  732561 

Box  M56n  Mandcville,  LA  70448  ^1flO 
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MADISON  WINTER  SIZZLERS 


New  rigs  and  old  favorites,  plus  the  best  essential  accessories  for  the  amateur. 


3621  FANNIN  ST 
HOUSTON.  TX  77004-3313 

CALL  FOR  ORDERS 
1-713-520*7300  OH 
1-713-520-0550 

ALL  ITEMS  ARE  GUARANTEED  OR  SALES  PRICE 
Rl  FUNDED 


SERVICES 


EQUIPMENT 


?nwfx>c     . . 


20SAT 
&4GS.  contested  dakgihi 

Kenwood  IS  440 
Icom  R  7000  25  3000  MM/ 
lcomtC3200A 
Saniec  ST20T  Ban**  Tafl 
teom»C735 

Tcr  510  (Easy  OSCAR) 

KDK  FM  240 
Mirage  Amps 

TofeyQ  Hy  Power  HB.1  K  AMP.  No  4OC2S0& 
M* 


Trade  in  your  old  H7 

Call 

Call  lot  trade 

949  00 
519  00 
289  00 
379  00 
43900 
279  00 
V5*tiQFF 

moo 


f%£; 

1                              -| 

j 

Bfr-  ' 

Ur      •-  .  .AAt!'  ■  /.MuJ 

* 

*4«  fevt  !4*»»«M1 

■ 

WI*f*l«Hrt.1*£»K 

*        .,■•■."  E v* 

av;^/. 

.Vr  .■'-,.   .# 

■    • 

■■■ 

; 

■■  A 

■*                                                      .-Jr.- 

h"  *»■  - 

#x    «     *M  T***** 

»> 

4,8" 


NYE  MBl  02  Tuner 


ACCESSORIES 

B&W  VlEWSTAFI  ANTENNA  tunfr 

HaiHC  1  mi  -  ~iCi 

He*  BM 10  Boom  Mike  neadsei 

e  Patch  111 
Tnpteff  3360  VOM  (same  as  F  LUKE  7  71 
Da***  MS660A  30/300/3000  waits 
AjmcoELH230D  Excellent  t 
Nye  MB5-A  (tor  me  bg  bOys1) 
Shore  444D 
Aitwco  PT  2 
New  TahyoHC2Q0A 
Mills*  C5T4T  Low  pass  I  liter 
B  &  K  Test  Equipment  VOM,  osolhscopes 
rjenetaiors,  eic 

rripp  25A/1 2VDC  Supply  (ISA  uonlmuous] 
Ntti-Terii  i  aba  digital  Vdica  Keyei OVK  100.. . , 

Aslalit  SilverEaote  £  Base ,,,.,...,..„, 

fiELDEN 

9913  low  loss,  solid  center  to^brad  st  li 

ft?  14  ROB  Foam 

6237  RG8 

U267RG213 

8000  14  Ga  stranded  copper  anl  wire 

8440  8  conductor  rotor  catfe 

9405  Heavy  duty  2-IBGa  6  1  &  Ga 

92SBRG- 

9269  RG  62AAJ 

B403M<  Cable  .  3  condefr  A  sneU 

1 00  feet  32 1 4  w/ends  mstaied 

8669  7/16'  tinned  copper  braid 

AMPHENOL 

631 SP  PL  259  Sitverpiaie 

UG  T  76  reducer  RGSX 

831 J  Double  Femafe  UHF 

82-81  N  Male. 

82  97  N  Female  Bulkhead 

82-63  Inline  Female  N 

82-98  N  elbow 

312V2SMCRG59 

31-216  UG2Q1  A/U  N  Male-BNC  Female 

2  SNC  RG5S 
34025  N  Male  RG58 
34 1 25  N  Female  UHF  male 
3T2&  BNC  FemalfrPL259 

F  o  k  N  Mate  Connector  (F is  99 1 3) 

PACKET  POWER 

AEA  PK  232 
Kantroncs  KPC  2400 
Kantroncs  2400 

uonics  Packet  II 
MFJ  1270 
AEAPM  1 
New  AEA  U DC  232  Firmware  No  modem 

Lis*  279  00 
New  Kanuonies  KAM  


189  00 


899! 

Stock 

CALL 
95 

69  00 
00 

88  00 
529  00 

54  95 

84  95 
115  00 

43  50 

CAI  I 
99  00 
.33500 
;-«  &&00 

SlcJfl 
45cJf1 
39cm 
55t7h 
I3c7tl 

56ofl 

16 

45cm 
54  00 

i  com 


1  25 
30 

2  00 
300 

3  00 
.4.00 
900 
l.ftO 
230 
1  50 
300 
900 
300 

4  50 


299  00 

139  00 
14900 
T25  00 
149  00 

24900 
29900 


IC28A  List  429 

ANTENNAS 

tsopote  144  MH? 

AOP  T,  Complete  Oscar  Antenna 

BuOemui HF6V  8CM0  venial 

HF2V  8OA40veftcal 

HF4B 

HusflerG7  144 

Husller  6BTV 

KlM  HF  WorfcJ  Class  Series  Antennas 

Alpha.  Delia  Twin  Sloper 

Coax  Seal 

B&W  D^les 

KLM  KT-34A 

W2AU  W2DU 

CushcraitAP-8. 


Your  Cost  3C9  00 

44  95 
149  95 
125  00 
11900 
189  00 
11995 
139  00 
Call  Dor» 
49  00 
2  00/toQ 
Less  10% 
399  00 
Now  Available 
8  band  vehicle 
1 1  id  udes  3  W  ARC  ba  r  ids  GAL  L 

Cushcrafl  124.-WB  4  dun  i  cm  boom©  33.00 

NE  W  KLM  1,2-441  BX  129  00 

1 296  Power  Divider  Soon 

Qnon  CO  76  +  BS  80  7  5'80 1  olatabie  d  ipole         299  00 

OTHER  ANTENNAS 

t>anKHidD-l30Drscone2&l3O0MH?  7900 

Larsen  KiJduck  17  00 

Larsen  440  HW 1/2  wave  Kutduck  2&00 

Larsen  2M  ' ;  wave  telescope  ant  25  00 

Avar*  AP15 1  3G  on  Glass  Amentia  36  00 

Anteco2M  5/B  Mag  Wount  Comp  2500 

Avarti  APR450  5G  on  glass  39  00 

Oriorv2M  1/2  wave  Handy  Antenna '900 

Van  Gmton  SLA-1  1 80-80-40  Stoper «00 

Valor  AB  5  Mothie  79  95 
Stoner  DA  1 00  D  Active  R  *  Antenna  1 90  00 
DC  Tenna  Hilch  3/fl  24  Tfiread 

F its  3/4  "  rr  M er  h  itr  r . .  29 .  95 

Boucher  ^Vtbroplen  Le- 

Bencher  is  now  improved.  Sere ws&  springs  all  atomies 
steel  and  extra  luii"  j  |i>  iiuhinrj 
NyeESKOOIKeyer  58  00 

TUBES 

Collins  A  Drake  Repiacafnenntjbes  Si«    I 

GE  61468  1 1 95 

35002  1W05 

GE  Industiial  Tiibos  Cai 

GE  12BY7A  700 

GE  6JS6C  12  95 

GE  8950.  l4  00 

i2JB6Svivama  600 
Hard  to  tad  Tubes  50  90Au  oft  lest 

6JB6A  9&5 

6JE606L06  9  95 

BOOKS 

WesiockSAJMS  TAB  ARRL  RSGB  AmecoRado 
Pubs  Gal 

New  19H7  Radio  Databa»  Boofc    lnferna3ifi<naJ  SW 
ptus  reviews  ... .  » , ,  1 2 95 

PARTS 

24  Pin  Soldertail  dip  sotkeis  ,25/each 

150MFD/400VDC  1.95 

1 .5  Anip/4Q0V  full  wave  bridge  reciitter ...  '95 

2  5 fiJ  1  orjOPI V  E  pox  y  d  iode         .  .  29  each  or  1 9  00/ 1 00 

0015/10KVor  001/20KV  1  95  each 

3N201  95 

4  rficb  fertile  rod  1  95 

365pFcap  195 

Sam/0  AAAAA  Ncads  w/rabS  2  00 

2.4,5.6.8  pin  mc  plugs  3  00 

1/8.  1/4  wait  carbon  resistors  05  eacn 

MetefsO-3000  VDC  2»  **  SQuare  0-1  Amp  DC         9  95 

Drakes-Cairns  mdee  plug  2  00 

Mrtature toggles  5Ail25M*lC  1  SOoacn 

Thousands  or  panel  moiets  3  95upCALL 

MICA  Cap  0004  3KV  5  00  otnei  s  CALL 

Ctoseout  on  ngs  4  accessories  AdQietme  Call 

We  may  have  what  you  re  hx*rfig  for 

Diodes  3A/ 1000  PI  V  ,,.,,... 

Dirfaceli7VqHBati3v    2PakWN1604  .. 

DC  Fan  3r*"  S^nl    , 


Abgnmeni.  any  tale  model  ng 

50  00 

Flai  fee  Coihria  rebuild 

Cill 

USED  EQUIPMENT 

All  equipment  uted  c:!ean  with  90  (Jay 

w:iir.iiiLy,iiKl30 

dayiririt  Sn ri lonilui Ml iradoagamsi new .  qupucufl  :..ii. 

price  refunded  it  noi  saiislied 
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San  Diego  Microwave  Group 


Microwave 

Building  Blocks: 

The  Solfan  Special 


What  started  life  as  a  meek  intrusion  alarm 
winds  up  as  a  hot  10-GHz  transceiver. 
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Fig,  L  Waveguide  circulator  10-GHz  transceiver. 
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It's  not  very  hard  to  set  up  a  station  for  10 
GHz,  I  have  been  experimenting  with  a 
portion  of  a  Solfan  Doppler-radar  intrusion 
alarm  that  I  converted  for  use  at  10.250  GHz. 
These  alarms  can  be  found  pretty  easily  at 
hamfests,  and  I  have  heard  many  people 
speak  of  che  high  availability  of  these  units  in 
Europe,  where  this  type  of  alarm  circuit  is 
used  extensively. 

I  have  found  two  different  types,  Whatever 
unit  you  obtain  can  be  used  with  the  methods 
described  here.  The  first  unit  that  I'll  describe 
is  the  Solfan  Intrusion  Alarm  Gunn  diode 
mount  and  detector  assembly.  This  has  both  a 
Gunn  diode  and  detector  diode  mounted  in 
the  same  cast  waveguide  mount.  The  wave- 
guide size  is  WG-16,  or  0.4"  high  by  0.9" 
wide.  It  does  not  have  varactor  tuning  for  afc 
like  the  Microwave  Associates  Gunnplexer. 
The  mount  is  about  three  inches  long  with  the 
Gunn  diode  placed  at  the  rear  center  of  the 
cavity  and  coupled  to  the  mixer  diode  by  a 
small  round  waveguide  iris  midway  between 
the  two  ends  of  the  cavity. 

The  detector  diode  is  mounted  offset  to 
one  side  of  the  forward  waveguide  cavity  for 
low  coupling.  Both  cavities  have  tuning 
screws  for  impedance  matching  and  frequen- 
cy adjustment.  Photos  A  and  B  show  the 
end  and  side  views  of  the  various  Solfan 
units.  Photo  A  shows  the  internal  waveguide 
construction  and  where  the  diodes  are  mount- 
ed. Note  that  the  Gunn  diode  is  mounted  dead 
center  in  the  cavity,  while  the  larger  detec- 
tor diode  is  mounted  on  the  side  of  the  cav- 
ity walL 

The  second  type  of  Solfan  mount  is  a  single 
Gunn  diode  transmitter-type  unit.  This 


Photo  A.  Waveguide  flange  end  showing  from  left  to  right:  iris  coupling 
from  single  Gunn  mounts,  detector  diode  on  the  side  of  the  cavity,  very 
small  Gunn  diode  mounted  in  the  cavity  center,  and  another  single 
Gunn  mount  with  a  small  ham. 


Photo  B.  Side  view  of  the  Solfan  Gunn  mounts.  Vie  ends  are  the  single 
oscillator  units.  The  center  two  units  are  the  double  mount  foscillaior- 
detector  assemblies).  Various  adjustments  and  connection  terminals 
are  visible. 


device  does  not  have  a  detector  diode  at- 
tached with  its  cavity,  I  don*!  know  what 
the  detector  mount  looks  Like,  as  I  haven't 
run  into  one  yet.  I've  used  this  mount  as 
a  single  point  source  to  test  other  transceiv- 
ers and  have  mounted  one  unit  into  one 
port  of  a  3-pon  circulator,  with  a  detec- 
tor mount  and  an  antenna  tied  to  the  third 
port.  While  sensitivity  was  slightly  tower 


"Operation  during 

contest  weekend 

may  give  some  stations 

an  edge  of  quite  a  few 

points  by  working  a 

surprising  number  of 

different  grid  squares 

and  contact  points. 


tf 


than  on  other  models,  it  did  perform  quite 
well.  See  Fig.  I  for  details  on  the  circulator 
system. 

There  arc  many  different  configurations  of 
detectors,  waveguides,  and  oscillators  that 
will  produce  a  working  station.  What  your 
finished  product  looks  like  depends  on  the 
materials  you  are  able  to  scrounge  up  from 
junk  boxes  and  swap  meets.  Photo  C  of 
N6IZW's  completed  transceiver  using  a  cir- 
culator and  detector  mount  coupled  w  ith  PC 
boards  described  in  this  article  shows  how 
simple  components  can  be  assembled  into  a 


Photo  C  10-GHz  transceiver  (N6IZW)  mounted  on  a  large  horn  antenna.  The  system  uses  a 

single  Solfan  Gunn  oscillator t  circulator,  diode  detector,  and  the  completed  i-fampt  S-meter 
modulator  circuit  board. 


complete  system  package.  Photo  D  depicts  a 
minimum  transceiver* 

System  Description 

To  be  able  to  construct  a  full -duplex 
transceiver  for  10  GHz,  you  need  four  basic 
components:  a  30- MHz  i-f  amp,  a  power- 


supply  modulator,  an  i-f  preamp,  and  a  Gunn 
diode  waveguide  cavity/detector  diode  as- 
sembly. If  you  can  find  one  of  these  units  at 
your  local  swap  meet,  it  will  make  this  pro- 
ject very  easy  to  build.  If  you  cannot  obtain 
one  of  the  units,  a  suitable  oscillator  mount 
and  detector  assembly  may  be  constructed 
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from  a  piece  of  scrap  waveguide  (WG- 16),  as 
described  in  the  RSGB  VHF  Handbook ,  4th 
edition.  Chapter  9.43,  Figure  99.  Anyone 
should  be  able  to  construct  ihe  unit  with  sim- 
ple tools. 

Safety 

One  word  of  caution  with  microwave 
devices  is  that  you  should  never  look  into  the 
open  end  of  a  radiating  waveguide,  as  serious 
eye  damage  can  result.  With  low-power 
Gunn  diodes,  the  safe  distance  is  reached  in  a 
relatively  short  space— say  several  feet— but 
you  should  still  never  look  into  one, 

1-f  Amplifier 

The  i-f  amplifier  that  I  used  was  first 
published  in  the  October,  1986,  issue  of 
73,  This  single-chip,  30-MHz  i-f  amplifi- 
er with  its  audio  output  stage  occupies  one 
small  PC  board.  The  design  of  the  i-f  am- 
plifier was  modified  to  provide  a  signal- 
strength  tuning  indicator,  which  tics  to  pin 
12  on  the  TDA7000  with  an  82-pF  cou- 
pling capacitor.  The  addition  of  this  CA3 130 
op  amp  greatly  improved  the  system,  allow- 
ing an  indication  of  signal  strength  for  an- 
tenna direction  and  an  evaluation  of  system 
performance, 

The  modification  was  made  by  Ker- 
ry Banke  N6IZW,  who  mounted  the  cir- 
cuit dead-bug  fashion  next  to  the  oscilla- 
tor coil  on  the  i-f  amplifier  board  ground 
foil.  The  results  were  great;  with  this  meter 
circuit  to  evaluate  this  system,  we  had  a  rela- 
tive quality  indication  to  adjust  our  system's 
operation . 

I  have  provided  a  circuit  board  for  this 
op-amp  stage  to  simplify  construction  (see 
Fig,  2  for  the  artwork  and  layout  of  the  sig- 
nal-strength indicator  assembly).  The  PC 


Photo  Dt  Microwave  circulator  in  its  simplest 
use  as  a  10-GHz  transceiver.  This  unit  uses  a 
Microwave  Associates  10-m  W  Gunn  source, 
a  surplus  circulator,  a  defector,  and  a  small 
horn  antenna.  The  impedance  matching 
screw  is  also  used  for  receiver  "tO*"  injec- 
ti<m  into  the  detector. 


board  is  mounted  adjacent  to  pin  12  for  short 
connection  leads.  The  circuit  is  a  simple  peak 
detector  and  gives  good  results  for  tuning 
indications.  See  Fig.  3  for  details  on  the  30- 
MHz  i-f  amplifier. 

P/S  Modulator 

The  power-supply  modulator  for  the  Gunn 
diode  consists  of  a  single  op-amp  microphone 
amplifier  whose  output  is  coupled  to  the  ad- 
JUST  terminal  of  a  variable  voltage  regulator. 
A  very  small  change  in  adjust  terminal  volt- 
age will  produce  a  change  in  output  voltage, 
causing  the  Gunn  diode  to  be  frequency  mod- 
ulated just  line,  See  Fig,  4  for  modulator 
diagram  and  parts  layout. 

The  power- supply  modulator  was  used 
with  a  Radio  Shack  electret  microphone 
i costing  99  cents)  and  attached  to  an  alliga- 
tor clip  with  some  miniature  coax— noth- 
ing said  we  had  to  use  expensive  components! 
Testing  the  power  supply  consists  of  mak- 
ing sure  that  the  output  voltage  using  the  fixed 
resistors  is  about  8  to  8*5  volts.  With  a  po- 
tentiometer tied  from  the  output  of  the  supply 
to  ground  (1  to  5k  pot)  and  its  center  wiper 
tied  to  a  series  resistor  back  to  the  adjust 
terminal  (3k,  1/4W),  you  will  be  able  to  vary 
the  voltage  of  the  regulator  over  a  range  set 
by  proper  selection  of  the  fixed  1/4- W  resis- 
tor. You  want  the  minimum  voltage  to  be 
about  7  volts  and  the  upper  limit  about  9.5  to 
10  volts.  This  is  the  approximate  range  at 
which  most  Gunn  diodes  deliver  power;  and 
it  allows  a  frequency-tuning  control  other 
than  screws  on  the  cavity  for  fine-frequency 
setting. 

Modulation  is  applied  in  much  the  same 
manner  as  in  the  fine- frequency  setting 
above,  but  follows  the  amplitude  variations 
from  the  mike  amplifier;  it  changes  the 
voltage  regulator  ever  so  slightly,  producing 
frequency  modulation  and  deviating  the 
Gunn  diode.  Needless  to  say.  it  is  wide- 
band operation;  but  it  is  simple  and  it  works 
very  well. 

The  total  system  was  operated  from  a  lead- 
acid,  12-volt  battery  (2-1/2-Ah  capacity), 
which  I  obtained  surplus.  This  provided 
many  days  of  operation  without  recharging. 
Normal  current  drawn  for  a  Gunn  diode  with 
an  output  of  10  mW  is  140  mA ,  25  mW  is  400 
mA,  50  mW  is  600  mA,  and  100  mW  is  800 
mA.  As  you  can  see,  with  higher-output 
Gunn  diodes,  thermal  considerations  become 
very  necessary  and  improved  heat  sinks  are 
needed  to  dissipate  the  heat. 

Preamplifier 

The  i-f  preamplifier  that  I  used  was  created 
by  Jim  Fisk  W 1 HR  and  appeared  in  the  Octo- 
ber, 1978,  issue  of  Horn  Radio.  The  article 
listed  a  special  transistor  for  the  input  stage, 
which  1  was  not  able  to  obtain,  so  1  used  an 
MRF-9QI.  With  a  little  taming,  it  worked 
very  well,  I  wish  I  could  have  tried  the  tran- 
sistors specified,  as  they  would  be  the  best 
choice  for  optimum  performance.  Several 
other  types  of  transistors  have  also  been  used 
with  good  results.  The  output  transistor  that  I 
used  was  a  plain  old  2 N 2222.  The  preamp 
oscillated  at  first;  in  order  for  the  MRF-901 


(a) 


BUT 


! 1/4  * 


■  TC 


1/4  W  fifSlSTOflSJ 


ElECtSf T 

^     UC    ELfMtM 

**     "AIH0   SHAC* 

270-010 


43 »  L_ 


SELECT    Pl3K 

voltage  S* 

7-9SVDC 


ffr 


'6lPfH  DiOBC 


1 1  TO  **  *<?T 
1 10  Tuflm  P     " 
WILL    CUV|    Fli|£ 


tlCMt 


I M0*  f>QL*H 
BEST  CMOlCEl 


UO0UL4TCIN 
INPUT    TO 
BEGVUTQK 


OUTPUT    T0 
GUNN  DIODE 


NOTE; USE   MltA  f 

IN       INSULATOR  TO  Jbg 

MOUNT    LMIirit   TO 
PRINTED  CJRCUIT   60ARO 


SELECT    NOMINAL   VOLTAGE 
+  B.3V  FOR  IK   ADJ   RANGE 
OF   T5   TO  9.5  MMJt 
APPRO*    2.3K 


Fig.  4r  Power  supply  modulator  (a}  schematic,  ih)  circuit  ht*ardr  foil  side,  and  (t)  pans 
placement . 


transistor  to  be  stable,  its  emitter  lead  had  to 
be  grounded  right  at  its  case.  See  Fig.  5  for 
the  schematic  diagram. 

Many  other  amplifiers  could  be  used  (even 
the  40673  MOSFET),  and  1  suspect  most 
people  will  just  pick  up  a  pre- made  30-MHz 
amplifier  from  one  of  the  many  manufactur- 
ers of  preamps.  Their  cost  is  so  low  it  almost 
makes  it  too  expensive  to  build  one  after 
you've  gathered  the  parts.  Whatever  your 
choice,  mount  the  preamplifier  in  a  shielded 
box  as  close  to  the  mixer  diode  connection  as 
practical,  keeping  the  leads  very  short  to 
avoid  stray  i-f  pickup. 

Checkout 

Each  pan  of  the  system  can  be  checked  out 
by  itself  before  you  package  the  entire  sys- 
tem. As  squelch  is  not  desired,  disable  the 
mute  circuit  on  the  i-f  amplifier  board  by 
tying  the  10k  resistor  on  pin  1  of  the 
TDA7000  amp  to  plus  5  volts.  Couple  a  sig- 
nal generator  at  30  MHz  into  the  amplifier 
and  set  the  oscillator  coil  for  output  indica- 
tion. Sensitivity  should  be  about  2  to  3  micro- 
volts for  good  quieting.  Attach  the  preampli- 
fier and  check  out  its  gain  improvement  to  the 
system. 

The  completed  system  can  be  tuned  up  with 
some  simple  small  horn  antennas  on  a  test 


range  {I  use  my  garage).  To  check  the  output 
from  your  Gunn  diode  transmitter,  connect  a 
small  horn  antenna  to  a  diode  detector  to 
which  a  50-microamp  meter  is  tied.  The  me- 
ter reads  the  diode -rectified  current  that  i^ 
developed  from  your  transmitter,  Stan  with 
your  antennas  spaced,  say,  at  three  feet  (very 
small  horn  antennas)  and  find  where  the  focus 
point  is-  Then,  to  tune  for  maximum  output, 
secure  your  units  with  a  vise  or  some  suitable 
mount  while  you  tune  the  adjusting  screws  to 
match  your  systems.  If  your  meter  is  loo 
sensitive,  increase  the  distance  between  the 
antennas  (power  fails  off  as  the  square  of 
the  distance).  With  some  experience,  you  can 
use  the  distance  to  estimate  the  power  of 
your  unit. 

If  you  know  that  at  four  feet  you  produce  25 
microamps  of  current  with  a  10-milliwatt 
Gunn  diode  and  that  at  eight  feet  you  get  the 
same  reading  with  the  same  antennas,  you 
know  that  mis  source  is  about  100  milliwatts 
of  power.  Of  course,  this  is  a  rather  crude 
measurement,  but  if  there  is  no  other  means 
of  determining  relative  power,  you  use  what 
you  have  available. 

10 -GHz  Communications 

Kerry  N6IZW  and  I  started  out  with  a 
garage  contact  on  1 0  GHz,  and  before  the  day 
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was  over  we  had  worked  up  our  distance 
to  about  three  blocks.  That  was  before  we 
installed  the  if  preamplifier.  With  the 
preamps  installed,  wc  worked  a  path  of 
several  miles  with  rock-crushing  signal 
The  alligator  clip  mike  worked  so  well 
we  didrf  i  change  it;  if  you  use  shielded  coax 
for  the  lead  and  a  shielded  box  to  house  the 
components,  interference  should  not  be  a 
problem. 

With  our  system  mounted  on  top  of  the 
diode  mounts  and  the  printed  circuit  boards 
unshielded  for  short  contacts  of  four  to  five 
miles*  it  performed  quite  well.  However, 
when  we  tried  for  a  15-mile  path,  wc  experi- 
enced severe  FM  broadcast  interference 
feeding  through  the  system.  My  system  is  still 
unshielded  and  I  have  yet  to  heed  my  own 
advice. 

One  particularly  fun  contact  was  when 
we  went  to  our  local  San  Diego  swap  meet 
and  operated  hand-held  portable  on  10  GHz. 
Kerry  and  I  had  mounted  two  5-lO-dB-gain 
horn  antenna*  on  the  cavity  for  the  Gunn 
diode  transceiver  and  pointed  them  sky- 
ward  while  we  walked  around  the  swap 
meet.  There  were  a  lot  of  questions,  and  we 
hoped  to  increase  interest  in  operation  on  10 
GHz.  Though  our  contacts  were  short- 
range,  we  were  provided  with  many  great 
eyeball  QSOs. 

I  will  make  Gunn  diodes  available  to  ama- 
teurs for  $5  each  postpaid  in  the  continental 
U.S.  These  devices  provide  between  50  and 
100  milliwatts  of  output  power  in  a  suitable 
Gunn  mount  as  described  in  this  article.  The 
diodes  are  about  .3  inches  lorn; ^ like  a  3-4^ 
screw  without  a  head.  A  printed  circuit  board 
etched  and  ready  for  drilling  is  also  available. 
It  includes  the  original  i~f  ampf  PS  modula- 
tor, and  S-mcvcr  circuit  incorporated  onto 
one  PC  board,  plus  the  TDA-7000  chip.  The 
cost  is  $10. 

I  would  be  happy  to  answer  any  ques- 
tions concerning  this  or  any  other  related 
project.  Please  enclose  an  SASE  for  a  prompt 
reply.  ■ 


SSB  ANALYZER 

TS-1379A  EoOfMtale 
SPECTRUM  ANA- 
LYZER for  single 
sideband  equipment 
Input  485-515  KHz 
and  2-30  UHz. 
Sweep  150,  SOOHi. 
3  5,  7  14,  30  KHz, 
Large  5J  display; 
16x19x18.  70  lbs  sh  Used-reparable  $225 

Manual  partial  repro SI 5. 


CV-2353A  CONVERTER,  adds  100  Hz-2  MHz  range  to 
TS-1379A;  22  lbs  sh  Reparable... $75 


SG-376  TWO  TONE  IF  GENERATOR  for  use  with  TS- 

T379A;  35  lbs  sh.  Reparabte $115 

Checked.  $165    Manual  $7.50 

SG-8Z3/URM144  TWO-TONE  REFERENCE  GEN- 
ERATOR for  use  win  T5-1379A.  35  lbs  sh 
Reparable  S105    Ctecked  $155    Manual  $8.50 

Price  FOB.  Unit.  0    *  VISA   MASTERCARD  Accepted 

Allow  1  or  Snipping  -  Wrilt  l&  tittil  Catalog  SupoJuiMt 

Atfrtss  Daol  73  ■  FfcOM  419  277-6573 
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Fig.  5.  30-MHz  i-f  preamplifier  (a)  schematic,  (b)  circuit  board y  foil  side,  and  <c)  parts 
placement.  Courtesy  o/Ham  Radio  Magazine.  7.  R.  Fisk  W1HR.  October,  1978,  p,  38, 


1016  E.  EUREKA  -  Bo*  1105  *  LIMA,  OHIO  -45802 


Your  SINGLE 
SOURCE  for 

MOBILE 
ANTENNAS! 


2  meter  squared  SSB  mobile  $45,** 


*Bug  Catchers*  .  still  the  best  HF  mobile 
antenna  250  watt  &  Ihw  sizes  80-10meters 
(we  pay  shipping  on  above  items) 

Call  for  other  antennas  available— 
both  commercial  and  amateur 

MISSION  COMMUNICATIONS 

1 1903  Alief  Ciodine  Rd  #500 
Houston,  Texas  77082 

713-879-7764 
telex   166872  MCON  UT 
(MC/VISA/COD)  ^„ 


us  t  covers 
^KAGIL™ 

•  PROTECT  your  GEAR 

•  Waterproof    PAK  Nylon 
FIVE  Colors 

*  Economical 

•  For  ALL  Amateur  Radio 

Geart  Vintage    thru 
SoNd  State.  _  ■ 
•  Custom  covers 


Send  (SASE)Today  tor  Brochure, 
Samples  &  Order  Form 

-*1S4 

KAGIL  Dustcovers 
Sox  06780   Portland.  OR  97206 
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THE  MOST  AFFORDABLE 

REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  YOU  AS  STANDARD  EQUIPMENT!) 


BAND 


KIT   WIRED 


6M,  2MT  220  $630   $880 
440     $730  $980 

(Also  available  for  commer- 
cial bands) 

FEATURES: 


SENSITIVITY  SECOND  TO  NONE;  0.1 5  uV(VHF>,  0.2  uV(UHF)TYP. 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >  100  dB  AT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTEFVPROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT 
TERS,  SEPARATE  LOCAL  SPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASY  TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT  (UP  TO 
SOW  WITH  OPTIONAL  PA). 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


R144/R220  FM  RCVRS  for  2M  or  220  MHz.  0.15uV 
sens,  ;S  pole  xtal  filter  A  ceramic  filter  in  l-f,  helfcal 
resonator  front  end  for  exceptional  selectivity, 
>1Q0dBat  ±  12kHz,  best  available  today.  Flut- 
ter-proof squelch,  AFC  tracks  drifting  xmtrs. 
Xtal  oven  avail.  Kit  only  $138. 
R451  FM  RCVR  Same  but  for  uhf.  Tuned 
i  I  ne  front  end,  0,3  uV  sens.  Kit  only  $1 38. 
R76  FM  RCVR  for  10M,  6M,  2M,  or  220.  As  above, 
but  wfo  AFC  or  hel.  res.  Kits  only  $118,  Also  avail  w/4  pole  fitter,  only  $98/kit. 
R110  VHF  AM  RECOVER  kit  for  VHF  aircraft 
or  ham  bands  or  Space  Shuttle.  Gnly$&8. 


TAS1  VHFFM  EXCITER  for  10M.  GM. 

2M,  or  220  MHz.  2  Watts  continuous, 

up  to  3W  intermittent.  Kit  only  $68 

TA451  UHF  FM  EXCITER  2W  cont.,  Up  to  3 W 

intermittent  Kits  only  $68.  Xtat  oven  avail. 

VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  or  SSB.  Power  levels 

from  10  to  45  Watts  to  go  with  exciters  &.  xmtg  converters.  Several 

models.  Kits  from  $  78, 


NOW— FCC  TYPE  ACCEPTED   TRANSMITTERS,  RECEIVERS,   AND 
REPEA  TERS  A  VAILABLE  FOR  HIGH  BAND  AND  UHF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Model  s  to  cover  every  pract  I  cal  rf  &  if  range  to  1 1  st  en  to  SS  B, 
FM,  ATV,  etc .  N  F  -  2  d  B  or  le&s. 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  $39 

Wired  S69 


UHF  MODELS 

Kit  with  Case  $59 

Less  Case  $49 

Wired  $75 


Antenna 

ftocahwr 

Input  Rang* 

Output 

2S-32 

144-14B 

50-&2 

28-30 

50-54 

144-148 

144-146 

28-30 

145-14? 

26-30 

144-144.4 

27-274 

146-148 

29-30 

220-222 

28-30 

220-224 

144-146 

222-226 

144-146 

220-224 

50-54 

222-224 

28-30 

432-434 

28-30 

435-437 

28-30 

432-436 

144-148 

432-436 

50-54 

439.25 

6125 

902928 

422-448 

Hamtronics  Breaks 
the  Price  Barrier! 

No  Need  to  Pay  $80  to  $125 
for  a  GaAs  FET  Preamp. 


FEATURES: 

•  Very  Low  Nose;  0.7dB  VHF,  G„8dB  UHF 

•  High  Gain:  1$to  20dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 


SCANNER  CONVERTERS  Copy  806  MHz  band  on  any  scan 
ner.  WiredKested  ONLYSS8. 


TRANSMIT  CONVERTERS 


For  SSB,  CW,  ATV,  FM,  etc  Why  pay  big  bocks  for  a  mult i 
mode  rig  for  each  band?  Can  be  linked  with  receive  cor  vert 
ers  for  transceiver  2  Waits  out  put  vhf,  1  Watt  uhf. 


•  LatestDuaigatetiaAsM-LverySta 

ble 

MODEL 

TUNES  RANGE 

PRICE 

LNG-28 

26-30    MHz 

$49 

LNG-50 

46-56    MHz 

$49 

LNG-144 

137-150  MHz 

$49 

LNG-160 

150-172  MHz 

$49 

LNG-220 

210-230  MHz 

$49 

LNG-432 

400-470  MHz 

$49 

LNG-800 

800-960  MHz 

$49 

NEW 


MINIATURE  PREAMPS 


GaAsFET  Praam ps  with  fea- 
tures similar  to  LNG,  ex- 
cept designed  for  LOW 
COST  and  SMALL 
SIZE:  only  5/8  *W  x 
1-5/BL  x  3/4H.  Easily 
mounts  Inside  many 
radios. 


Model  LNW<  *  ) Only  $19/klt,  $34wlred 

Models  available  to  tune  the  following  bands: 
25-35,  35-55.  55-90,  90-120,  120-150, 
150-200.  200-270,  and  400-500  MHz. 

^Specify  band 


IN-LINE  PREAMPS 


NEW 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 

{Specify  band) 

For  UHF, 
Model  XV4 
Kft  $79 
Wired  $139 


Exciter 
Input  Range 

38-29 

38-30 
27-27  4 

26-30 

50-54 
144-T4G 
144-146 


38-30 
20-30 

61.25 
144-148 


Antenna 
Output 

1 44-146 

145-146 

50-52 

144-144.4 

220-222' 

220-224 

50-52 

Zfl-30 


432-434 

435-437 

439.25 
432-436" 


■Add|20rqr2Minpui 


VHF  &  UHF  LINEAR  AMPLIFIERS,  Use  with  above, 
Power  levels  from  10  to  45  Watts.  Several  models, 
kits  from  $78. 


HELICAL  RESONATOR 

PREAMPS 


Low-noise  preamps  with 
helical  resonators  re* 
duce  intermod  and 
cross-band  interference 
in  critical  applications. 
12dBgain, 

MODEL      TUNING  RANGE    PRICE 


GaAsFET  Pre- 
amp wJtri  fea- 
tures Itke  LNG. 
Automatically 
switches  out  of  line  dur- 
ing transmit  Use  with  base  or  mobile 
transceivers  up  to  25 W,  Tower  mtg  hdwr  mol 

MODEL      TUNES  RANGE     KIT     WIRED 

LNS-144  120-175  MHz  $59  $79 
LNS-220  200-240  MHz  $59  $79 
LNS-432     400-500  MHz    $59       $79 


HRA-144- 
HRA-(  *  ) 
HRA-220 
HRA-432 
HRA-{  * ) 


143-150  MHz 
150-174  MHz 
213-233  MHz 
420-450  MHz 
450-470  MHz 


$49 
$49 
$49 
$64 
$64 


Specify  Center  frequency  desired 


ACCESSORIES 


•  MO-202  FSK  DATA  MODULATOR.  Run  up  to 

1200  baud  digital  or  packet  radio  signals 
through  any  FM  transmitter. 

•  DE-202  FSK  DATA  DEMODULATOR 

•  COR-2  KIT  With  audio  mixer,  local  speaker 
amplifier,  tail  &  time-out  timers. 

•  COfl-3  KIT  with  " courtesy"  beepr\ 

•  DTMF  DECODER/CONTROLLER  KITS 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control. 

•  CWID  KITS  •  SIMPLEX  AUTOPATCH 


Send  $1  for  Complete  Catalog 

(Send  $2.0Qor4IRCTs  for  overseas  mailing) 

Order  by  phone  or  mail  *  Add  $3  S  &  H  per  order 

(Electronic  answering  service  evenings  &  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD- 


"When  You  Buy f  Say 73" 


m ironies,  inc. 

65-0  MOUL  ROAD  •  HILTON  NY  14468 

PtlOflG'  716'332MB430  HamUonics*  is  a  registered  trademark 
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IRCUITS 


Number  &  on  your  Feed ba  ck  card 


Do  you  have  a  technique,  modification,  or  easy-to-dupiicate  circuit  that 
your  fellow  readers  might  be  interested  in?  if  so,  send  us  a  concise 
description  of  it  (no  more  than  two  double-spaced  pages)  and  include  a 
clear  diagram  or  schematic,  if  needed. 

If  your  circuit  is  published,  you  will  receive  a  one-year  subscription  (or 
extension)  to  73.  Submit  your  circuits  to  73  Magazine,  Editorial  Offices, 
WGE Center,  Peterborough  NH  0345$,  Attn,  Circuits. 


son 

LQAQ 


443MHr 

(CUT  AND  TRf  FOR  YOUR  FREQUENCE  | 


IB  1/2  in.  (3/4 M 


33  in   (l'2SO 


■-*! 52fl  CO£X 


IS  !^£  m.  [3/4i) 


|Q  hi 


5  in 


INSULATING  BOARD 
{LUCITE  OR  EQUIVALENT] 


SO/PL   CONNECTORS  FOR  COAX  LINE 


I  in.    *  2  in   SCREEN  STOCK 


■#l4-#IOWi«E  FOR  ELEMENTS 

(SELF- SUPPORTING) 


Fig.  1,  One-Watt  CW  transmitter. 

FigT  1  is  a  little  transmitter  that  could  be  put  into  a  plastic  Easter  egg. 
This  transmitter  delivers  approximately  1  Watt  of  measured  rf  output 
into  a  SGObm  dummy  load,  and  creates  no  heating  problems  with  the 
circuit.  The  crystal  is  a  series  fundamental  type,  and  the  power  source  is 
a  9-volt  at  2-Amp  supply.  The  transmitter  can  operate  at  another  fre- 
quency, but  C1  and  C2  may  have  to  be  changed  for  it  to  work  properly. 
The  secondary  of  L1  was  wound  over  the  center  of  a  10-uH  coil,  with 
five  turns  of  30-gauge  enameled  wire.  Most  of  the  parts  were  bought 
at  Radio  Shack,  except  for  the  crystal,  which  came  from  Jameco 
Electronics. 

James  H.  Brown 
RockfordIL 
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Fig.  3.  Vfo/product  detector  on  a  chip, 
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Fig.  2.  450-MHz  extended  double  zepp. 

Sometimes  old-fashioned  methods  work,  When  WB4AKA  wanted  a 
super  simple  side-mounted  transmitting  antenna  for  his  UHF  repeater, 
he  and  I  turned  to  the  old  extended  double  zepp.  Handbooks  show  the 
optimum  length  as  1 .28  wavelengths,  but  they  also  assume  you  wilt  use 
wide-spaced  tuned  lines.  That  was  typical  on  40  meters  in  1 938,  but  now 
we  are  on  UHF  and  using  coax.  How  can  we  match  this  odd  i rnpedance? 

We  tried  several  ideas  involving  stubs  and  shorting  bars  and  Delta 
matching  sections,  and  finally  reduced  this  to  sheer  simplicity  with  a 
curved  matching  section.  It  is  probably  theoretically  a  hyperbola,  but 
any  reasonably  smooth  curve  should  do.  Just  avoid  any  abrupt  disconti- 
nuities (such  as  the  Delta  match  offered). 

Construction  is  easy.  Cut  two  stiff  wires  (such  as  #10  house  wire) 
18-1/2"  long.  This  is  3/4  wavelength  and  thus  matches  the  coax  nicely. 
Then  curve  out  from  the  coax  connector  so  that  the  end-to-end  length  is 
33".  This  is  the  desired  1 ,28  wavelength.  Slight  pruning  or  squeezing  of 
the  curve  gave  us  dead  flat  swr.  You  must  measure  to  be  sure.  On  these 
frequencies,  there  is  no  such  thing  as  a  cut-and-trust  antenna.  For 
different  frequencies,  use  the  same  approach— 3/4  wavelength  legs 
and  1.28  overall  spread, 

We  supported  this  on  a  1 "  x  2"  boom  and  a  piece  of  insulating 
board  (any  kind  will  do).  Cement  the  antenna  to  the  board,  or  drill  small 

holes  and  tie  it  on,  or  do  whatever 
you  like. 

William  Bruce  Cameron  WA4UZM 

Temple  Terrace  FL 


The  simple  design  in  Fig.  3  com- 
bines the  functions  of  vfo  and 
product  detector  on  a  single 
CA3028  (LM3028)  IC.  The  Seiieros- 
cillator  (configured  for  30  meters, 
but  scalable)  fs  varicap-tuned  to 
provide  about  a  35-kHz  range,  and 
has  good  tuning  linearity  and  better 
band-spread  than  a  tuning  capaci- 
tor because  a  pot  has  a  270-degree 
tuning  range-  Compact  or  spread 
the  turns  on  L1  to  trim  the  frequency 
into  the  band,  then  coat  them  with 
dope.  Use  NPO  capacitors  for  best 
stability.  Vfo  pulling  is  minimal  un- 
der strong  signal  conditions.  Bal- 
anced input  at  T1  minimizes  vfo  ra- 
diation into  the  antenna,  Use  this  in 
your  next  direct-conversion  receiv- 
er, or  add  the  circuitry  for  offset  and 
buffering  in  your  next  QRP  trans- 
ceiver design, 

Chris  Iwata  KL7DM 
Anchorage  AK 
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Come  to  Florida 
for  the 

WINTER  HAMFEST 


The  foremost 

HAMCATION 

AND  COMPUTER  SHOW 

at  Expo  Centre 

MARCH  13, 14, 15, 1987 

1987  ARRL 

Southeastern  Region 
Convention 

AIRCONDITIONED  SWAP  AREA  TABLES  S20 

REGISTRATION: 

$5  Advance    $7  At  The  Door 
Banquet  $12.50 

For  tickets  &  swap  table  reservations 
SEND  check  and  SASE  to: 

Orlando  Hamcatlon  &  computer  Show 

Dept.  73,  P.O.  Box  Sfl78l1.  Orlando,  FL  52854-7811 
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Charge-Rite 

rapidciiarger  for  I  COM  rapidcharge 
batteries;   BP2,  BP5,  BP?3  BP8 
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•     EPCOT     *     DISNEY  WORLD     •     SEA  WORLD     • 


177 


RFI  KIT 

Use  ferrite  beads  and  toroids 
to  keep  RF  out  of  your 
TV,  stereo, 
telephone, 
etc. 


Free  catalog  and  interference  tip  sheet  on  request. 


PALOMAR 
ENGINEERS 

Box  455,  Escondido,  CA  92025 
Phone:  (619)  747-3343 


§©!,£) 


include  t3  00 
shipping  &hdlg 

Fla  residents 
include  5%  tax 


*  Charges  a  8P5  in  1  hr.  from  I  10  vac  or  12  vdc 

*  CompJete  with  mobile  cord  and  ac  transformer 

available  from 
Charge-Bits 

p.q.  n&*    I  70  1 5 
Plantation,  F1   3331ft 

305-476-8580 


^171 


. . .  at  last  •  .  • 
pour  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  wilt  love  it! 

$184.50  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 


Also  Avatlsbie 
LFloor  Space;  51"  Wide  Oy  30'  Deep 

$199.50 


Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation 

FINISHES:  Walnut  or  Teak  Stain. 

Floor  Space  39    Wkto  try  30M  Deep 

Additional  information  on  Request 

Checks.  Money  Orders,  BankAmerFcard 
and  Master  Charge  Accepted 

FOB  Culver  City  (In  Catif  Add  65=  Sales  Tax) 
DEALER  INQUIRIES  INVITED 


SI 


\  $199.50  s  f  ftmntcuf  Radio  /ervi<e/ 

4384  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF.  9Q23Q  —  PHONE  (213)  637-4670 
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CADDELL       ^ 


«« 


<t<< 


ST   COIL  CORP.   ™ 

35  Main  Street 
Poultney.  VT  05764* 
802  287  4055 


BALUNS 

Gel  POWE  R  to  your  antenna !  Our  Ba  I  una  are 
a  I  ready  wound  and  ready  for  installation  in  your 
transmatch  or  you  may  enclose  them  in  a 
weatherproof  box  and  connect  l^arn  directly  at 
(tie  antenna-  They  are  designed  for  3-30  MHz  op- 
eration (See  ARRL  Handbook  paces  19-9  or 
6-20  for  construction  details.) 

100  Watt (4: 1, 6:1 .9:1.  or  1 .1  Impedance-select  ant  $    10.50 

universal  Trentmeltri  i  K W  (4 : 1  Impedance)  14 .  50 

U  nlversa  I  Trantme  leh  2  K W  (4 ;  1  Impedance)  1 7,00 

U  nlversa  I  Trantma  ten  1  K  W  ffi:  1 ,  9: 1  or  1 : 1  -sdact  one)  16.00 

Universal  Transrnflicn  2  KW  (6:1.  9:1  or  1  :l-seleet  one)  lfi.50 


ELI'S  AMATEUR  RADIO 

OPEN  7  DAYS 


SE  HABLA 
ESPANOL 


YOUR  COMPLETE  HAM  RADIO  STORE 


VISA' 


CALL  OR  VISIT  OUR  CONSIGNMENT  DEPT 

FINEST  SELECTION  OF  PERIODICALS 

AND  BOOKS  IN  SOUTH  FLORIDA 

1351  State  Road  64 
Fort  Lauderdale,  Florida  33315 

Exit-27  an  I-95.  then  go  0.8  Miles  East 


ICOM 

KENWOOD 

YAESU 


BROWARD  305-525-0103 


^137 


DISCOUNT  FOR  CASH 


DADE  305-944-3383 


■When  You  Buy.  Say  73" 
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ICtllQAII 


AfclO 


313-469-4656 


Amateur,  Business 
Marine,  and  SWL 

Major  Credit  Cards 
—  We  ship  UPS  — 

Most  Major  Brands 
—  Sales  &  Service  — 

WE  STOCK 

Radios,  Ant,  Books 
and  Accessories 

ICOM,  Kenwood,  Yaesu 
and  Many  More!! 

Call  For  Prices 


^162 


28360  South  River  Road 
Mt.  Clemens.  Ml  48045 


Sun..  Mon,— Closed 

Tue„  Wed  ^—10-6 

Thurs.,  Frt  — 10-9 

SaL— 104 


WE  STOCK: 

AEA,  ALINCO,  AMP  SUPPLY  C0.r 
ARRL  PUBLICATIONS,  ASTRON, 
B  &  W,  BENCHER,  BUTTERNUT, 
CONNECT  SYSTEMS,  DIAWA, 
HEIL,  HUSTLER,  ICOM,  KAN- 
TRONICS,  KENPRO,  KLM.  LAR- 
SEN,  MFJ,  MINI  PRODUCTS. 
MIRAGE,  MOSLEY,  NYE  VIKING. 
SOMMER.  SONY.  SPIDER  AN- 
TENNAS, TEN-TEC,  TELEX 
HY-GAIN,  TRYLON  WSE  DOCK- 
ING BOOSTER,  YAESU. 

Your  Dollar  will  go  further  In  Canada; 
Call  Today  To  See  How  Far!! 

UPS  SERVlCife>THL^  MARKET 

SPECIAL  OFFER 

ICOM  BPS  BATTERY  PACK 
I  S  S  I9.B5  Postpaid 

include*  CM£5  OltrjEfr 

(Tot a!  Valur  S5iT75! | 

Sappllri  Limited,  !Yo  Dealers 

T 

COM- WEST  RADIO  SYSTEMS 

8179  Main  Street 
Vancouver,  BC  Canada  V5X  3L2 

(604)321-1833 

Credit  Allowed  For  Toll  Calls 
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ALL  RESISTORS  1/4   WATT 


LT»  ,iZ>H    4  TuftHS   *  20  GAUGE    EMAMELEU 

WIRE    WOUMO  OH    2'R-  D!A METER  MAN0*£l 
LT    IS  TAPPE©  ONE   TU*N    FROM  SOT  TOM 
TO    FORK   LI 


Fig.  5.  A  one-transistor  FM  transmitter. 


While  employed  at 
Pegasus  Data  Sys- 
tems, I  was  asked 
to  design  a  simple, 
convenient,  low-cost 
FM  transmitter  that 
could  test  a  large 
number  of  vendor- 
supplied  FM  receiv- 
ers that  were  to  be 
incorporated  into  a 
digital  data-transmis- 
sion  system  The 
transmitter  had  to 
make  a  subjective 
check  of  the  accura- 
cy of  the  tuning-dial 
setting  and  the  sensi- 


*5v 
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*5V 


CARBON 
UtCROPHOAE 


ION 


102. 5  MMl 
OSCILLATOR 

MPF-02 


MQfi 


33* 


fh 


m 


r 

[330  PF 


NOTOS 

ALL    RESISTORS  1/4  WAT  T 

LT-.tf**H    4 TURNS  #£0  GAUGE    ENAMELED    WRl 

MANDREL 
LT   19    TAPPED   ONE    TURN    FRDtt  BOTTOM    TO   fC*M 


WOUND   ON  A 
LI. 


2ln    OlAMETER 


Fig.  6.  Modified  transmitter,  using  a  carbon  microphone. 


tivity  of  each  receiver  unit.  Since  it  might  become  necessary  to  perform  field  tests,  interconnect* 
ing  various  pieces  of  bulky  and  heavy  test  equipment  was  an  undesirable  alternative. 

To  meet  the  requirement,  I  designed,  built,  and  tested  the  transistor  circuit  shown  in  Fig.  5.  The 
2N2222  circuitry  is  a  three-element  phase-shift  oscillator  circuit,  designed  to  yield  a  1 ,000-Hz 
sine  wave.  The  1 ,000-Hz  sine  wave  is  then  applied  to  the  TCG-61 0  varactor  diode  (6  pF  at  4  volts), 
which  changes  the  tank  capacitance,  thus  varying  the  rf  oscillator  frequency  at  a  1 ,000-Hz  rate. 
The  1,000-Ohm  potentiometer  in  the  collector  circuit  may  be  adjusted  to  enable  the  desired 
frequency  modulation  level. 

The  Hartley  rf  oscillator,  designed  around  a  readily  available  MPF-102  JFET,  has  an  output 
that  should  be  relatively  stable  if  it  is  enclosed  in  a  metal  box  (thus  minimizing  changes  in  tank 
capacitance).  The  completed  Transmitter  has  a  range  of  30  feet  when  not  enclosed  (but  without 
an  antenna)  When  enclosed,  a  BNC  or  F  connector  can  be  used  to  feed  the  rf  to  a  small  loop.  If 
you  decide  to  build  this  unit,  be  careful  the  FCC  has  regulations  regarding  the  radiation  of  rf , 

One  of  my  colleagues,  Bohdan  Stryzak.  modified  the  transmitter  by  eliminating  the  sine-wave- 
oscillator  portion  and  replaced  it  with  a  carbon  microphone  as  shown  in  Fig.  S.  This  created  for  his 
children  a  three-dollar  portable  transmitter  that  could  be  used  with  any  portable  FM  receiver  as  a 
handie-talkie. 

William  Rynone,  PhD 
Annapolis  MD 


GIVE  YOUR  EARS  A  BREAK! 

(And  the  XYL/s  too!) 

The  AUTO-KAIL.  AK-10.  is  a  OTMF  selective  calling  unit  ft  connects  to  the 
external  speaker  jack  on  your  VHF/UHF  FM  transceiver,  scanner,  etc.  Voir 
speaker  remains  silent  until  someone  sends  your  personal  3  digit  Touch-Tone* 
code  Thai  means  you  (and  the  XYL' )  don't  have  to  listen  to  all  the  chatter  all  the 
time  Gut  if  someone  wants  to  reach  you  they  can  Great  for  families  with  two  or 
more  hams,  activation  of  emergency  nets,  eic 

FEATURES 

*  Completely  assembled  and  ready  to  use, 

*  Easy  setting  ol  your  personal  code  in  seennds  with  small  rolary  switches.  No 
jumpers  to  solder 

*  Speaker  resets  automatically  to  si  tent  standby  and  leaves  red  LED  on  to  lei 
you  know  someone  called  if  you  were  away  from  the  rig 

*  8-15  VDC  CMOS  circuitry  provides  for  low  current  operation 

*  Built  -in  speaker  Externa*  speaker  jack  also  provided 

*  Measures  only  111x3  xS%  inches      *  Decodes  all  16  digrts 

Tarn-Tone  a  rafcmart  of  AT&T 


AUTQ-KALL  AK-10 

S  Q  Q  9  5         PIU5  I3.QD 
U  %M  shipping  &  handling 

117  VAC  power  supply  and  audio 
patch  cord  included 

Motron  Electronics 

695  W  21  si  Avenue 
Eugene,  OR  97405 

503-687-2110      rW 
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Tired  of  all  the 
traffic  on  your  band? 


Discover  the  wide  open 
spaces  on  220MHz* 


1C-03AT 
Handheld  i 


ICOM  has  a  commitment  to  220MHz. 

1COM  has  the  most  complete  line  of  220MHz  gear  to  takeyou  away  from  the  trafficon  other 
bands, 

The  IC-03AT  Handheld  reflects  uncompromised  top-of-the  line  quality  and  performance. 
Ultimately  deluxe,  with  10  full  function  memories,  scanning,  32  built-in  subaudible  tones, 
three  watts  output  (five  watts  optional)  and  an  LCD  readout.  Direct  frequency  entry  via  DTMF 
keypad  and  adjustable  offsets  for  non-standard  repeaters. 

The  IC-3AT  Handheld  is  ICOM's  220MHz  version  of  the  world's  most  popular  and  easy-to- 
use  handheld.  Provides  superb  transmit  and  receive  performance.  1.5  watts  output  and  excel- 
lent audio, 

The  IC-38A  Mobile,..  [CO  Ms  new  compact  and  easy  to  operate  mobile  especially  designed 
for  operator  convenience.  It  sports  a  large  LCD  readout  and  band/memory  stepping  from  the 
provided  1C-HM12  mic.  Plus  21  memories,  receive  coverage  from  215-23GMHZ,  scanning  and 
memory  lock-out. 

The  IG37A  Mobile  .  ICO  Ms  slim-line  220MHz  mobile.    There's  band  or  memory  scan- 
ning, nine  memories,  32  built-in  subaudible  tones  and  an  LED  readout,  Plus  a  reverse  switch 

for  offset  checks  and  an  internal  speaker.    Comes  with  the  1C-HM23  DTMF 
touchtone  mic  with  up/down  frequency  and  memory  scan. 

Discover  the  wide  open  spaces  on  220MH2.    ICOM  will  help  take  you  to 
the  excitement. 


IC-38A 
Mobile 


IC-3AT 
Handheld 


ICOMk 

*  _  m 


nkatioiis 


fCOM  America,  Inc.,  2380-1 16th  Ave  NE,  Bellevue,  WA  98004   Customer  Service  Hotline  (206)  454-7619 

3150  Premier  Drive,  Suite  126,  Irving,  TX  75063 
ICOM  CANADA,  A  Division  of  ICOM  America,  Inc.,  3071-#5  Road,  Unit9h  Richmond,  B.C.  V6X  2T4   Canada 

AJI  stated  specifications  are  approximate  and  subject  to  change  without  notice  or  obligation.   All  ICOM  radios  significantly  exceed  FCC  regulations  limting  spurious  emissions.  £20MHziQB6 


Scrambles 


EGE  VIRGINIA 
13646  Jailfc rson  Davis  Highway 
Woodbndge  Vffgine  2Z191 
Information  (7031  643  1063 
Service  Departmeni  (703)  494-8750 

Store  Hours 

MTuTh  10  a  m  —6pm 
WF   TO  a  m  -8  j- 
Sat  to  am  —4  pm 

Order  Hours  M-F  9am-?  o.m 
Sal  10  a  m  -4  o  m 


EGE  NEW  ENGLAND 

8  Stiles  Road 

Safem  New  Hampsfirre  03079 
Nt»w  Hampshire  Orders  • 
fnlDtmation  &  Semce  (603)  398-37 

NEW  Store  Hours; 

MTWSa!    10  a.m. -4  p.m. 

ThV    l?  noon-8  p.m. 
Sun:  Closed 

'Oldest  aod  me'H  credit  you  Si  tor  the  can 


ICOMI 


. 


KENWOOD 


2Eto- 


Now  fn  Slock 


Micro  2 AT 

iwlmp roved  FalT^VMini  2m  Handheld 
Buyer's  Guide/  )  ""       *""* 

Catalog  —Send  Sl^*^ 


Our  associate  store 

Davis  &  Jackson  Road  P  0  Bos  293 

Laoomae.  Louisiana  70445 

Intormatton  &  Service:  (504)  &B2  535S 


1C  751 A 

■HP  Transceiver  with;.- 
General  Coverage.  Receiver 


H  2000 

General  Cnverage;  fteceri^f 

NEW  TH-205AT 
?rrv5:WaU  Handheld     ■ 


Ducovnt 


Term*T  Sfe  person*  checks  accepted 
Prm  00  OOf  ttXHiOt  stripping  UPS 
COO  tee  573?  per  package  Prices  are 
subject  to  change  without  notice  or 
otHtganm  Products  &e  not  sold  for 
tvakaSHXt  tumnzetf  returns  are 
SUOfcci  to  I  ti%  restocking  and 
handling  fee.  and  e  reefer  will  he  issued 
tor  use  on  your  neut  purchase  EGE 
supports  the  manufacturers'  warran 
ftea   .'  i:  get  a  copy  of  a  warranty  prior 
to  purchase-.  e*W  customer  service  at 
fW-6'M  fO03  rffirt  fl  Will  tiu  hi  warier} 
at  no  cost 

Dealer  Inquiries  Invited 

Hard  to  get 

through  on  our 

800  number? 

Can  before  Warn  or  after  5 pro  . 

or  catt  one  oi  out  regular  numbers 

u  vou  pay  tv  trie  call  and  order. 

me'tt  credit  rour  order  mto  ft. 


TS  940S 

"HF  Transceiver  wiUi 
Gweraf  Coverage !  Receiver 


NEW 
IC  12AT 

tor  Mi 


IC  3200 
2m/440  MHz  Mobile 


0& 


TR-26O0A 
:  FM  HarW 


TS  430S 

rtF  Tvart.sceiver.witr; 
General  Coverage  Receiver 


WEW-L0W 


GAtl 


IC  745 

'  HF  Transceiver  .with 
General  Coverage  Receiver, 


EXTENDED 

SERVICE 

AGREEMENTS 

AVAILABLE 


IC  02AT/04AT; 
.Wkidtwl<]-ror2m;44bJM! 


R  7000 
teial  Coverage  flen 


New  TS. 440 
''.Rteriha.  Tuife 


BEARCAT 

TOG  HI  1ft  ihannei  tonaieM  1'  95 

80011 T  40- Ch  SCO  MH;  31  9  00 

i4SXll*-ch  lO-twnd  99  95 

f 75*1  ifrc*  Mtn srcrili  t&*  95 

50V L  10  th  -idiflWd  120.00 

210XW  199  95 

UNIDEN 

Radar  Delect*  s  Call 

CB  Radios  Call 

SONY 

S00?  SWL  flocpiv.!r  2t0  9& 

i'SWI  RKPivnr  315.95 

491D  SWL  Receiver  B9  95 

PANASONIC  SWL  Call 

COBRA   CBS/RADAR   DETECTQRS 


MIDLAND  CBs 


CALL 


WHISTLER    RADAR    DtTECTOflS 


HARDWARE 

l*F„  rttn  WFJ  C  &4.'V?0  Soft  &5  95 

MMNtt^  155  95 

K4JTlfqnics  inferf**  pi  210  95 

Kanlronics  UTU  interlace  169  95 

Kanlrwiics  UTU-XT  299.95 

i\tw  Uiamq  JtflT  i  :i 

SOFTtVAflE 

Kanlronics  Hamtexl 

Vic-70.  C-6*  ADpfp  Aran  Call 

Kantronics  Hamsoft 

Vic-  20  Apple  Al;u\  J I  -99  Call 

Kantronics  Hamsoft/Amtor 

VIC-2Q   C  64.  AMfl  59.95 

Kantronics  Amtorsoft 

Vit:-?0  C-e-l  79  95 

Apple  119  [Jb 

Microlog  Air  Disk 

Vic-?0anrlC-64  Disk  39.95 

CarTnun-  56.95 


PACKET 

MFJ1Zn>ftKk«l  1».95 

Kaninpiics  l^cfctf  P«T?  154  K 

Hew  Kjntfomci  KPC?400  Call 

KarmwifcS  7400  TNC  Modetr;  Cail 

Call  lor  Models 
ami  Price  Quotes 

Amateur  Software 
for  the  VIC  20  and 
Com  mod  ore  64 

Specify  tape  cr  disk 

vttoo      cm 

Can  last  Log  24.9^      24,% 

Anlerma  Design  9.95 

Cnmpuler  Morso  9.B3         B  95 

Pro  pi  i  Qai  ion  Chart  1G.91?       16.95 

Super  Log  19.35      19.9b 

Net  Coniiulk'i  16  95       16.95 

DX  Fncl  Kll  24.95 

Mas^r  l.oq  (l>isk)  Zd.95 


CALL 
FOR 

QUOTES 


egef 


Your  Factory 
Authorized  Service 

Center  for  icom, 
YaesuT  ft  Kenwood 

EGE  offers  extended  service 

contracts  on  YaG$u,  Kenwood. 

and  icom  products  Prices  from 
$io-?b  arh  for  rtswtfs 


TE  SYSTEMS 

RF  AMPLIFIERS 

With  receive 

GaAs  FET  Preamplifier 

{or  superior  weak  signal 

reception  with  improved 

onq  signal 

inter  mod  rejection 


l4lQG2m  Amp  10W  irviGOout  309.00 

14120  £m  Amp  HOW  In- 1 60  out  269  00 

44iaG440AmpirWirHQ0  0UT  309  OD 

4fl  1 2G  440  Amp  3DW  In- 1  DO  out  309.00 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

In  New  England  Call  8OO-237O047  In  Virginia  Call  800572-4201 


to  Carry  the  Best 


will  be  closed  Dec.  25  &  Jan.  7-3 


£ 


SANTEC 


FT  757GX 

HF  Transceiver  wtfti 
General  Coverage  Receiver 


FT  209RH 


NEW  FT?27R 

2m>44Q  MHjt  Dual  "Band  RT 

NEW  FT23/73  Palmate 
2m/ 440  MHz  Mim  HartdriekJs 


NEW  FT  767GX 

Ail  Mode  Transceiver 

wi*b  CAT  System 


FRG  8800 

General  Coverage  Receiver 

All  mode  150kH>3GMH2 


FRG  9600 

Scanning  Reeerve? 
for  fiG-905  MHz  FM/AM/SSB 


ASK  FOR 
QUOTES  ON 

RADIO/ 

ACCESSORY 

PACKAGES 


ST-20T  2m  HT 

ST-400ET  440  MHz  HT 
ST-200ET  220  MHz  HT 

KDK 
FM240  2m    25-watt 


lmr 


TEN-TEC 


CORSAIR  II  Model  561 


RX-325  snon  W«w  Receive 


^f 


i€ff€AC^ 

SCANNERS       S 

HjM5Q0  5^ch«ahc'hem  229  95 

R1075  15-Cfi  6-nafttf  109  9& 


ANTENNAS  &  TOWERS 

0 

Unarco-Rohn 


CUSHCRAFT 

A3  3  element  l0-i5-20m  2t7  55 

44  4-etement10-15-?om  292  95 

ft  3  10  15-20m  Vertical  268  95 

215WB  S5B/FM  2m  Boomer  82,95 

Afl  X  -2B  2m  Rm  go  Ranger  36  50 

4?1flXL  2m  Boomer  103% 

i0'4CP4-eiemenM0ni  Ml. 95 

i'i  it 'IM-eietneiTllSm  125.95 

4  D ■  5  CO  2  dI  g  men  r  A  Om  296 .  95 
Other  Cushcrat]  models  available?     CALL 

KLM 

K  T34 A  4  -  bJ emen  n  0- 1 5-20m  Call 

K  T34  K  A  G-elemen  M  0  1 5  ■  ?0ro  Call 

2m- HX  11 -element  2m  Call 

2m  1 61 BX  1 6-etement  2n  Call 

43^30lBX  3flH!te  440  MHj  Call 

Fiberglass  mast  5'  Can 

f  iber^ass  mast  V  Call 

MOSLEY 

Ct  33  3  etemenr  Tnoanfl  Beam  ?65  95 

1A  333-eteniem  <          lm  23r 

Pro  3  7  7-eiemenr  1 0- 1 5-jom  465  95 

Pro  57  10-12-15-17  20m  46595 

Pfo  67  10-12  15  17  20-40m  1  95 

HUSTLER 

6-BTV  10-BOm  Vertical  with  30m  128 .95 

5-BTV  10-BOm  Verlical  1 0r: 

4-BTV  TQ-4Qm  Verlical  87  95 

G6-44D  440  MH*  Rase  Vertical  99,95 

07  144  2  nieifli  Base  Vcriicai  115.95 

:,n  ^4.0  2m  Base  Vertical  flf.95 

M0-T/M0-?Ma$is  ?1.50 

RM  1  Hnrrner  Woanl  14.95 

MOBILE  RESONATORS  Staidard  Super 

'^tflSnwier            ngs  17  95 

20  meters                       15  50  21  85 

30  and  40  meters          T7  95  25  95 

75  melfif  s                     19  95  36  95 

HY  GAIN  ANTENNAS 

3915  TH7DX  7e*  10-15- 20m  CALL 

393S  T  H5BX  5 -eta  1 0-  J  V  20m  CALL 

>  bjMra  14  TO-  !5-30m  CAU 

203$  3  **mefrt2-nifl«fBMfli  CALL 

?MS  8-uemeor  2-m*tei  Beam  C£ 

?  145  14  cement?  mere' Beam  C* 

BNS6  Beam  Baton  CALL 

2  meter  Vertical  CALL 

V4S44QMH;  vertical  CALL 

MORE  ANTENNAS 

AVANTIHM  1&1.3G  2m  On-glass  32.50 

I  ARSEN  LM-150  578  Mig  Mounl  39.95 

MINIQUAD  HD-1  149.95 

MINIQUAD  H01-MKII  1B5.95 

BUTTERNUT  HF6V  10-8001  Verl  1 19  95 

HllMI-HNLirHF4B2-eleBeam  13995 

BUTTERNUT  2MCV5  2m  42.75 

VOCOM  5 '8 -wave  2m  Hand  held  1-1  95 

ANTENNAS  FOR  OSCAR 

Cuihcraft  41 6TB  Twist  59  95 

C  tishcrarl  a  1 44tOT  iO-€ie  53  30 

craft  A 1 442QT  20-e<e  76  95 

Cusncrart  AGPi  Package  t49  95 

2m- 1 4C  2m  U-tit  Circu  IV  88  95 

K  L  U  435  1 8C  r e-efc  C*rt  Polar  1 1 1  19 

\'?fn  22C22-*teDrc2*B  1D9  0Q 


Ltmited  Quantities 

Self-supporting  towers; 

HBX4L)4Ci-leHlwrth8ase  209.95 

HBX4B4a-lBEtwiHiBasB  273.95 

HBX56  56-rBflJ  wJNi  Base  349.95 

HDBX4Q  Higher  load  with  Base   259.35 
HDBX48  Higher  load  with  Base   339  95 
Other  BX.  H8X.  HDBX  tn  stock 

Guyed  loldover  towers: 
FK  2558  58  feel  25G  940  DO 

FK4S54  54 -feel  45G  1296  DO 

Otoer  S'/es  *t  srmtiar  ssvtttgs 
F&tiovers  sfrppea  ttetgnt  D*d 
W%  tHgfxr  mist  of  the  Rockies 

Straight  Seel  ion s: 

ZOG  Straigm  SflCUda  3S- 

25G  Straight  Settw  it 

45G  Straight  Section  it[ 

Complete  Tower  Packages' 
2SC  45G 

AG'  Call  Sal 

50J  [^  Call 

60  Call  Call 

E3cn  package  includes  top  senium,  mta 
secttnn.  base  row  '  rockets 

guy  wire,  bifabw  kim   efjwiizm  otitis, 
guy  3nchoss>  cabte  damps,   ihtmbles 
Ash   aboul  suHstiftitiOfis   and  custom 
designs    Tuwef  packages  are  shipped 
freight  coiiect  FOB  our  wafehouse 

HY-GAIN  TOWERS 
HG37SS37leetla^i 
HG52SS5Meetiall 
HG54HD  54-feei/ higher  load 
HG7GHD60-fee(.-ri.gne*l04d 
Oroet  Hy-G*trr  tower.  HyG&a  mienm. 
an?  Jf F  -Gam  torn  jrrtf  receive 
free  stopping  on  & 
* 


CALL 
CALL 
CALL 


WT51               MM  929  OD 

L  M35J  5i  * wi '  Kigner  load  ^00 

S/jpiW'ng  "o;  tntititiMl  SH0pttt  tiffed 

trorv  factory  la  save  you 

PHILLYSTRAN  CALL 

CABLE  BY  SAXTON 

RB213MilSpi  ?9'-'i 

RGe/UFOrim35%  Shield  :'•'■■' 1 1 

&'WtreTWlBtof?#tS.  6^??  17'  M 

Mlnt*8~954  Ffiieid  1 3-  ■  n 

Cablewave  Hardline  CAL 1 

ROTATORS 
frawa  Rotators  avaflatiif 

Alliance  HD73  'PMV 

Hy-aain  Har  U  I 

W^GainTas            f'X  CA 

;»ain  Heavy  fluti  300  *\  I 

.30  Elf.            ilata  182  9h 

iCenrjrB  KR540f>  ;w  _«»*»- 


MIRAGE 

B  Z3 A  an  Am  plif i er  2-30  120  95 

fi  f  0 1 6  ?m  Am  piii  1  en  ft- 1 GQ  249  95 

13016  ?m  Amplifier  3D-  T&d  J 19  95 

01010  10-100  Amp  for430-50  S9995 

DlOtON  LJHF  Amp/ N  connectors  299.95 

8215  2m Amp:  2ifi.  150 oui  249.95 

Al016SmAmp  10  in,  1 50  out  269  95 

AMERITRON  HF  AMPS 

ATRISAfflTurw  <5QQ«aU  Call 

ArntD  Ant  Tuner  1  kW  Can 

RCS8  Remote  Coax  Switcti  Can 

NEW  Al  13001  5kWAmfi  Gil 

KEW  ALSOA  1  ?0G  watt  Amp  Cai< 

ALJ4HFAm^  1G&-15  Ca« 

AMP  SUPPLY 

IA  100O A  i©f>  t 5m  Amp  Call 

LK  5O0/6NT  HF  Amp  no  tune  C4H 

AT  J200A  1H30  PEP  Tuner  CH 

Lit5O0ZB?5kWnipeF5il  Cal 


this  is  a  partial  frst— 

IF  YOU  DON'T  SEE 

WHAT  YOU  WANT       CALL 

DAIWA 

1  A-2065R  2m  Amp  2  in.  60  Out  1 25,95 
LA- 203  5  H  2  m  Amp  with  pre  Amp     74  95 

VOCOM  AMPLIFIERS 

2  watts  m  30  watts  out  2m  Amp  .69.95 
?watt5in  60  watts  out  ?.m  Amp  107  95 
2  wans  in.  IZO  watts  out  2rn  Amp  169  95 
200mW  m  30  watts  Qui  ?m  Amp    84  95 


KENWOOD  ^922  7kW 


CALL 


ASTRON  POWER  SUPPLIES 


RS7A 

RS12A 

R520A 

RS35A 

R550A 


69  95  RS351I  149  95 

S9  95  VS20M  1?4  95 

133  95  VS35M  1&9S5 

189  95  RS50M  ?09  95 


BENCHER  PADDLES 

Slack, 'Chroma  41.95/53.95 

B  &  W 

375  6-P05illonC«w&wilch  24. 5D 

3  76  S  - posi Hon  Cwx  Switch  ?  4  50 

425  1  kW  Low  Pass  Filter  2B.50 

593  3 -position  Coax  Switch  25.25 

595  fi-position  rrnax  Switch  29  95 

AP- 1 0  5- band  Apartment  Antenna  39.95 
370- 1 5  AllttandOlpoie  Antenna    12995 
-Otner  antennas  in  stock- 

DAIWA 

C N-5?0   CN  ■  540  Miters     59  95  /fi9  95 
NS-66GA  SWR^Waft  Meter  134  95 

Cfi-630  Meter  '26  00 

CN  720B  2kW  H  F  Wan  Meter        1 20  00 
CHW-419  Amenna  Tuner  500  W    i/^ 
CilW-5iaAnitra«lBiwr2  5kW  279  95 
CM4tOM  SWfl.  wi  mtr 3  5-150  UHl  64  95 
CS201  2  position  Switch  Z1  95 

C5401  4- position  Switen  64  95 


TELEX  HEADPHONES 

Proeom  350  ultra  light  sel  5fl  95 

Pi  oc  om  25  0  soil  phone  /mike  72 .90 

Praam  450  pa  deed  phonos  35.50 

Procom  400  desk  mike  49,95 

Procom  4&0  padded  pnones  37  20 

5WL-G1P  light  headphone  ti.75 

C-eiOfightheaootiane  7  95 
I'i'irirsin  stock                     Please  Call 

BIG  DISCOUNTS 


MFJ  PRODUCTS 
989  3  kW  Antenna  Tuner  295  95 

962  1  5  kW  Tuner  switch^ meter  IS9  95 
949C  30Q  *att  Deluxe  Tuner  1 29  95 
94  tO  300  wan  Tuner  smch/mtlet  89  95 
1 0?0  A  Acti«  Antenna  69  95 

ZQZBKttlt  Bridge  AB  95 

75?B  Dual  TunaBle  SSB/CW  Fine*  79  95 
Keyers-407,422,484  CALL 

Other  Mf  j  products  m  stock  CALL 


For  Orders  and  Quotes  Call  Toll  Free:  800  336-4799 

In  New  England  Call  8002370047  In  Virginia  Call  800-572-4201 


AMPHENOL  CONNECTORS 


a3lSPPL259si 

1  10 

831SP  1050  Nickel  PL 259 

0  7b 

8261  TypeNRGB 

2.50 

290D£D239'BFJC 

2  99 

311?  BMC  RLJ59 

1  35 

312BNCRG5B 

1.25 

331 B5  Reducer  RG58 

0.25 

33 168  Reducer  RG 59/ mmi  B 

0.25 

B31RUKF  panel 

0  79 

Spenat  drsoitttite  on  100  otvtt pufxhases 


SfLPRECISION 


TEST  EQUIPMENT 

Oscilloscopes 

Digitai  Mum  Meters 

re:eofione  Tsst  £rju*pment 

ction  Generators 


tKmmsirjclc 


CAU 


AMPLIFIERS  FOR  THE  PERFORMANCE 

MINDED  AMATEUR 


Dl 


S 


Dl 


*     0 


Very  few  amplifiers  have  generated  the  excitement  and  emotional  involvement  associated  with  the 
powerful  LK-800A  Amplifier  We  tamed  the  commercial  export  version  ot  this  "rock-crusher"  to  the 
FCC  type  accepted  1500  watt  output  model,  it  is  now  offered  to  the  discriminating  Amateur 

For  1986  Amp  Supply  has  taken  one  more  step  in  the  thoughtful  evolution  of  the  classic  LX-500ZB. 
We  think  you'll  agree  that  the  front  panel  is  smashing,  and  that  the  LK-50QZB  will  be  one  of  the  most 
attractive  pieces  of  equipment  you  will  own.  And  no  matter  how  you  equip  your  UK-800  or  IX-500 
series  amplifier,  it  carries  the  full  2  year  warranty. 

V\/e  feel  the  LK  series  of  amplifiers  are  the  best  all-around  HF  amateur  amplifiers  in  the  world, 
Wouldn't  you  like  the  strength  and  power  of  an  Amp  Supply  LK-800  or  LK-500  behind  your  signal? 


LK-H00A  has  Three  3CX800Ars 
LK-500ZB  has  Two  3-500Z*s 
ling 
SK  Full  Bi       .-in 
H  Transformer 
Jennings  \      mm  Relay 
o-Tune-f 


2  Year  Warranty 

Best  Tuned  Input 

Quiet  0)       ition 

M 

1500  Walls  Output 

Built-in  P'       \r  Supply 

Commercial  Mi       Is  Availab 


andVOL 
iXJN"  »b 

2*&  PC 


tuner 


3000 
3K 


PA05  and  PAC4 
External  Optional  Pow^ 
Continuous  I  trs, 

$449  50 


Call  919421-5518 


V7S4 


Amp 


Supply  Co* 


1987  WORLD  SSB  CHAMPIONSHIPS 


Announcing  the  January  QMticp  dm 
1987  running  of  Lite  World  SSB  Champion- 
ships! The  first  and  only  contests  of  their  kind, 
these  si*  individual  single-band  events  are 
world renowned  and  amongst  the  most  chal- 
lenging events  on  the  bands  today  Winners 
of  each  contest  determine  the  World  Cham- 
pion for  10%  15*.  2f>,  40\  75- r  and  160-meier 
single  sideband: 

0000  UTC  January  3,  1987 
through  2400  UTC  January  4.  1987 
1st  10-Meter  World  SSB  Championship 

January  10. 1987 

0000-2400  UTC 

3rd  1 5-Meter  World  SSB  Championship 

January  11. 1997 

0000 -2 400  UTC 

3rd  20-Meter  World  SSB  Championship 

OO0O  UTC  January  17. 1987 
through  2400  UTC  January  18,  1987 
8th  160-Meter  World  SSB  Championship 

January  24, 1987 

0000-2400  UTC 

fith  40-Meter  World  SSB  Championship 

January  25. 1987 

0000  2400  urc 

fith  75-Meter  World  SSB  Championship 

MISC.  RULES: 

Si  a  I  ions  may  be  worked  only  once  per 
event  All  contacts  must  be  two-way  SSB 
transmissions.  All  stations,  regardless  of  their 
operaiing  class,  may  operate  en  lire  contest 
periods  without  a  rest  period 

OPERATOR  CLASS: 

(a)  Single  operator,  single  transmitter.  SS8 
only  fb)  Mutti-operatof.  single  transmitter, 
SSB  only 


EXCHANGE 

Stations  within  the  continental  48  US 
states  and  1 1  Canadian  provinces  or  territo- 
ries transmit  RS  report  and  stare,  province,  or 
territory    All  others,  including  Alaska  and 
Hawaii,  transmit  RS  report  and  DX  country 

QSOPOtNTS: 

5  OSO  points  tor  contact  within  your  own 
continent,  1Q  QSO  points  for  contact  outside 
your  own  continent 

MULTIPLIER 

1  multiplier  point  is  earned  for  each  con- 
tinental US.  state  {48  max.).  Canadian 
province  or  territory  (13  ma*.),  or  ARRL 
DXCC  country  (excluding  the  United  States 
or  Canada) 

OX  WINDOW: 

For  the  purpose  of  this  event.  DX  window 
frequencies,  are  reserved  for  spiitfrequency 
operation  only  W/VE  stations  are  not  to  trans- 
mit in  the  DX  window.  DX  stations  may  trans- 
mit in  the  DX  window  but  must  receive  oufside 
window  frequencies  DX  Windows  7  080- 
7.090.  3  790-3  805.  1,825-1.830.  1.850- 
1 .855,  and  1 ,907-1 .81 3  MHz. 

FINAL  SCORE; 

Total  QSO  points  x  multiplier  points  » 
claimed  score. 

CONTEST  ENTRIES: 

Entries  must  include  (1 )  a  contest  log.  (2)  a 
dupe  sheet  tor  100  or  more  contacts,  (3)  a  list 
of  mult  [pliers,  and  {4|  a  summary  sheet  as 
outlined  below  Be  sure  to  include  your  soap- 
box comments  and  a  Wack-a.no- wh tie  photo 
for  possible  publication 


-     WOULD  CHJUtfJONSHJPi      - 
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SUMMARY  SHEET: 

Nummary  Sheets  must  contain  (t)  contest 
caHsign,  (21  your  OTH.  (3)  station  owner's 
name  and  address,  (4J  a  list  of  station  equip- 
ment and  antennas.  (5)  operator  class.  (6) 
total  OSO  points,  (7)  total  US  stales  worked. 
(8)  Canadian  provinces  and  territories 
worked,  (9)  the  total  of  ARRL  DXCC  countries 
worked,  (10J  toial  multiplier  points,  (It) 
claimed  score,  and  (12}  If  a  multi-operator 
station!  a  I rsi  of  participants,  by  callsign. 

ENTRY  DEADLINE: 

Mail  contest  entries  separately  to  the  con- 
ies! chairman  listed  below.  Entries  must  be 
postmarked  no  later  than  February  18,  1387 
Late  entries  will  be  registered  as  check  logs. 

DiSQUAUFfCATK)N: 

Contestants  may  be  disqualified  if  they  run 
illegal  power,  cause  deliberate  fnterference, 
fait  to  compfy  with  the  DX  window  rules,  at- 
tempt to  achieve  a  scoring  advantage,  or  if 
ihe  number  of  duplicate  contacts  not  can- 
celled exceeds  more  than  3%  of  the  total 
contacts  made.  Contest  committee  decisions 
are  final, 

PENALTIES: 

A  penalty  of  100  QSO  points  will  be  as- 
sessed for  each  duplicate  contact  counted  in 
a  contestant's  claimed  score. 

AWARDS: 

A  minimum  of  1 0Q  QSOs  must  be  worked  in 
an  event  to  be  eligible  for  certificates. 
Plaques  will  be  issued  to  Works  Champi- 
onship stations  who  work  a  minimum  of  500 
contacts.  Awards  will  be  issued  m  each  oper- 
ator class,  in  each  continental  U.S.  stale 
Canadian  province  and  territory,  and  ARRL 
DXCC  country  represented. 

RULES  AND  FORMS 

Contestants  are  encouraged  to  send  an 
SASEiot  official  forms  to: 


BillGosneyKE7C 
World  Championship  Contests 
266  S  North  Busby  Road 
Oak  Harbor  WA  98277 

Matt  each  entry  to  the  appropriate  contest 
chairman: 

10- Meter  Contest  Chairman 
Linda  Ingram  KG6MO 
44720  N.  1 1th  Street  East 
Lancaster  CA  93535 

15-Meter  Contest  Chairman 
Gary  Vest  NW6E 
Star  Route,  Box  34 
HolHday  TX  76366 

20-Meter  Contest  Chairman 
Chuck  Ingram  WA6R 
44720  N.  1 1th  Street  East 
Lancaster  CA  33535 

40-Meter  Contest  Chairman 
Dennis  Vounker  N£6t 
43261  6th  Street  East 
Lancaster  CA  93535 

75-Meter  Contest  Chairman 
fton  Johnson  KC7PA 
68  South  300  West 
Brigham  City  UT  84302 

1  SO' Meter  Contest  Chairman 
Bill  Gosney  KE7C 
2665  N.  Busby  Road 
Oak  Harbor  WA  88277 


N5AU,  KS90,  ZS6BPL, 

and  NP4P 

— 40-Meter  World  Champions— 

This  yea/  was  a  typical  Texas  standoff! 
1M5AU  became  the  World  Single-Operator 
Champion  by  depriving  two-time  record  hold- 
er KE5CV  of  hcs  third  consecutive  world  title. 
KE5IV.  fast  years  runner-up.  had  bo  settle  for 
third  place  this  time  around.  All  three  Lone 
Star  stations  were  neck  and  neck  in  the  clos- 
ing hours  of  the  contest  Guess  it's  true  that 


0»nd: 


Con resi    Cm  I 


Station  flwn#ri_ 


__  SHH/Pt-*™lncB/Enuntr7T 

_  £#M   t  LltittM  C1«*i_ 

m  lt*t* /Country  3 

_**tlfl«*i 


It 


0ttp»f 


HI* 


Uh 


E*«M  O  Single  Ojwratur   Sr*tia* 

ir  nuit.-??.  e*ii«  »r  'i'T'jimiu 


Q   ^t'T  i-i$mrttet    llat'on 


urimimimiiiiiirmttrtiHifTT 


*Ct*l    CqriMi    «H* 

T«tal  flM  *&r*tt  t. 

Total  u5  5ut*i  ub'fc*ri 

To%**  C«n*H*n  #<v«lAc«t/TcfTitnrlm.  ferttJ 

Tat»1   WulfclfrllBf  PAlntt  t*rr\*4 

total  asa  rffSTf 


TOTAL  ~HUTTlPl.HH  PQIHTS 


HAlHfO    tWUf  UoR* 


H 


I    h>v>  ?|i]irvt4t  til   c&npfHtron   mini  n  «<i 1 1    *l   mgulnlons   Q"¥« ruing   ?h-e   apctt-on   ■■< 
flmittur   A*dl«i    l«  mr   tauntr?-      H*    £WHI«M   *h[ry1    n    igliiiil  t  t«d  „    'i    iriw   and    tarr*tt    to   Th*   fcfllt 
of  mt  fcfiiswl»de#.      I   •('«   to  be  bound  by   th»  dpclilpn*  ef  tH#  h^imi   camnl  t  m 


MT£: 


*.\t,*tt>\ 


:*u 


lHT»TTTIIIIIIIIM!IIlflHT;»TTTTT 

i     j_   i     V  f    T     •-_  l_ 

If  iT   k    C  9    u    u    m 

«    «    *ri  a 

m  pi    u  « 
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I*     ft      II     U     K 
■T      Ut      U\       15      l*I 
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Sample  log  sheet. 


Sample  summary  sheet. 
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everything's  big  in  Texas,  including  the 
scores! 

N5AU  led  KE5CV  by  only  136  OSOs  at  Ihe 
finish,  enough  to  outweigh  the  multipliers 
earned  by  his  second  place  rival  Bolh  sta- 
tions had  56  stales  and  provinces;  however, 
Mike  KE5C V  held  the  advantage  in  DX  coun- 
tries worked— 37 10  N5AU's  32 

KS9Q  became  the  unchallenged  Multi  Op 
Champion  with  a  total  ot  1.031  OSOs,  57 
slates  and  provinces  23  DX  countries  and  a 


total  score  of  424,000  points.  K3TUP,  World 
Champion  fori  he  past  three  years,  apparent- 
ly wasn't  able  to  turn  out  but  did  manage  to 
gei  some  activity  in  on  I  he  other  events. 
KS90  had  smooth  sailing  throughout  the  con- 
test Following  by  a  wide  margin  was  well- 
known  15/20-meier  World  Champ,  K5L20— 
another  one  of  those  Texas  powerhouses  1 
Hi.  Chuck! 

ZS6BPL  earned  the  Worid  Championship 
tor  DX  singte-op  siattons  with  400  OSOs, 


44  states,  and  43  DX  countries,  while  Puer- 
to Rican  station  NP4P  look  multi-op  honors 
(or  the  event.  ZS6BPL  had  the  greatest 
competition  to  face.  He  and  I4RVC  had  iden- 
tical multiplier  counts  of  87  and  ZS6BPL 
led  by  only  44  OSOs  The  key  factor  ZS6BPL 
worked  more  stations  out  of  his  own 
continent  NP4P  took  a  comfortable  lead 
at  the  very  start  and  remained  unchal 
lenqed  throughout  the  evening  As  Table  2 
shows,  this  is  the  tirst  year  the  world  multi- 


Ovpraft  Wtnners 

^Stngie  Operator 

KY 

KD4TQ 

62 

95.432 

USA 

KE5CV 

as 

704.520 

LA 

KD5RW 

86 

43.930 

Canada 

VE3MFP 

as 

227,420 

Ml 

W8RA 

86 

317.100 

DX 

ZS6BPL 

06 

340.605 

NC 

NW4B 

84 

433.875 

NJ 

W2ZQ 

85 

359.700 

Overall  Winners — Mufti-Operator 

NY 

N2EIK 

84 

66.865 

OH 

K8NO 

83 

113.646 

USA 

K3TUP 

85 

597.240 

OR 

NK7U 

Qg 

319,125 

Canada 

VE2ZP 

82 

86.355 

PA 

K3TUP 

85 

597  .240 

DX 

MKJXJ 

84 

545,090 

Rl 

KK1& 

84 

17.820 

SO 

KB8QA 

84 

1 73.565 

W/VEStsi*ons- 

-Strtgie  Operator 

TN 

N4DDS 

85 

385.770 

AL 

KA4RK0 

82 

$6,080 

TX 

WOSGSt 

85 

342,005 

AH 

KO*HY 

86 

68.000 

VA 

NA4L 

84 

$42,735 

AZ 

W97APW 

65 

132,370 

VT 

WB1GMH 

83 

9,896 

CA 

NflYK 

85 

539.400 

WA 

KH7C 

84 

46,900 

CO 

KfMWM/t 

84 

239.600 

Wl 

K9EC 

84 

449,360 

CT 

WtWEF 

84 

434.320 

WY 

K87M 

84 

19.075 

DE 

AC3T 

88 

123,300 

QUE 

VE2ZP 

82 

86.355 

Ft 

K4XS 

85 

567,640 

GA 

K4JPD 

p  '* 

197,210 

OX  Stations— Single  Operator 

tA 

KO*HY 

85 

99.680 

Alaska 

KL?U 

85 

187.000 

ID 

KJTfl 

82 

9.333 

Australia 

VKSBW 

82 

13.158 

*- 

KB6AC 

85 

95.410 

Austria 

OE1WWL 

84 

14.580 

IN 

N9GT 

85 

236,375 

Brazil 

PY5EG 

83 

69.064 

K5 

N0CLV 

as 

28.595 

Bulgaria 

LZ1KKA 

as 

17.640 

KV 

KD4TO 

84 

214.620 

Cayman  Is 

ZF2GQ 

65 

30.590 

LA 

NSSZ 

35 

64.435 

Geuta 

EA9KQ 

84 

39,565 

MA 

KA1GG 

85 

303,680 

wjfech- 

OK1TN 

84 

137.610 

MD 

K3ZO 

86 

72  610 

Denmark 

OZ3ZK 

65 

3.920 

ME 

KS1G 

B4 

62,405 

Com  Rep 

HI4AGE 

32 

24,603 

Ml 

N8CXX 

65 

202,620 

East  Germany 

Y33TA 

84 

22.060 

MN 

KA7DLV 

86 

129,640 

Ecuador 

HC10T 

86 

74.790 

MS 

AE5H 

65 

142,680 

England 

G4IVJ 

84 

14,260 

MT 

KS7T 

85 

35,660 

France 

FE6QVB 

85 

6,375 

NC 

W4TMR 

84 

140,030 

Guam 

K07P/KH2 

94 

228,200 

NE 

K(BHA 

BS 

338.000 

Hawaii 

KH6DW 

M 

27.170 

NH 

AK1A 

85 

103,740 

Honduras 

HR1FC 

as 

34.860 

NJ 

NC2V 

85 

344,520 

Indonesia 

YC0DPO 

ee 

34.580 

NM 

W6TTE 

85 

74,800 

Israel 

4X6DK 

84 

10,030 

NV 

KD7SP 

85 

75,330 

Italy 

I4RYC 

86 

270,570 

NY 

WA10BB 

85 

108,330 

ITU  /Geneva 

4U1ITU 

84 

157,440 

OH 

WDSIvT 

84 

187.860 

Japan 

JH3TKM 

84 

41.085 

OK 

N5AFV 

85 

21,800 

Korea 

HL1ABR 

86 

4,585 

OR 

KI7M 

64 

207,025 

Luxemberg 

LXUX 

84 

48,345 

PA 

KI£G 

64 

236,250 

Montserrat 

K3WGrWP2M 

95 

176,175 

Rl 

KA1SR 

85 

90.620 

Morocco 

CN8C0 

82 

61,008 

SC 

W4TWW 

86 

13,440 

Netherlands 

PA3CEF 

85 

600 

TN 

N4JII 

86 

137,200 

New  Zealand 

ZL18QD 

84 

90,630 

TX 

■     i  -r 

KE5CV 

85 

704,520 

Norway 

LA5YF 

62 

32.319 

UT 

KC7PA 

65 

77,0OQ 

Philippines 

KF6ME/DU 

85 

45.960 

VA 

WD4KXB 

86 

122.220 

Poland 

SPSRH 

66 

6,100 

VT 

KTU 

84 

106,335 

Portugal 

CT4NH 

63 

74.688 

WA 

N7EMX 

84 

20,600 

Romania 

Y09CUF/3 

62 

230 

Wl 

K9EC 

85 

317.560 

Solomon 

M44&H 

82 

37.765 

wv 

NJ8N 

86 

225.455 

So.  Africa 

zseapu 

66 

340,606 

wv 

KB7M 

85 

43,865 

Spain 

EA3CCN 

84 

76.250 

ALT 

VE6CPP 

86 

S.  190 

Sweden 

5M4CAM 

82 

690 

8C 

vE7aao 

86 

2.945 

Venezuela 

4M3AZC 

83 

124.805 

LAS 

V02CW 

83 

29.326 

West  Germany 

DJ3HJ 

85 

284.375 

MAN 

VE4RP 

63 

9576 

Yugoslavia 

YU3CK 

as 

20.200 

NB 

VE1AJJ 

82 

9,308 

NS 

VE1NG 

86 

65,280 

OX  Stations— Mum-Operator 

ONT 

VE3MFP 

65 

227.420 

Alaska. 

AiTOX 

84 

34.125 

QUE 

VE2YU 

65 

39.480 

Austral  La 

VK6IR 

85 

128.750 

YUK 

VYtCW 

66 

1MQ 

Costa  Rica 

TI20CR 

66 

39,790 

Czech 

OKtKSO 

84 

307.020 

W/VE  Sffliofts- 

-Mufti-Operator 

England 

GfAGH 

86 

1,595 

CA 

KE6WA 

84 

138.430 

Italy 

E4KDJ 

84 

545.090 

CO 

KY#S 

85 

512.940 

Japan 

JA7YFB 

65 

19.075 

FL 

WA4JXI 

85 

468.585 

Kara* 

HL9FY 

84 

20.200 

It 

KS90 

86 

424,000 

Puerto  Rico 

NP4CC 

84 

217.005 

m 

N9NB 

82 

112.965 

Wesi  Germany 

DL8N8E 

64 

194.220 

Single  Operator 

M5AU 

1965 

KE5CV 

1986 

KE5CV 

1985 

K4XS 

1985 

KE5IV 

1986 

W1WEF 

1984 

KE5CV 

1984 

N6YK 

1985 

VE5DX 

1982 

KE51V 

1984 

Muttf-OperaJor. 

K3TUP 

1965 

K3TUP 

1983 

K3TUP 

1984 

N400S 

1985 

KY8S 

1985 

K8NO 

1983 

N9N8 

1982 

W22Q 

1985 

KS90 

*  r'^t 

K9EG 

1984 

op  champion  snip  has  been  awarded  out- 
side  Italian  borders  Will  Italy  gel  M  back 
next  year? 

In  championship  level  competition,  it  is  no 
surprise  when  someone  creaks  a  worid 
record  This  year  is  no  except  ion  N5AU  and 
KE5CV  tioth  surpassed  the  world  40-meier 
QSO  record  established  East  year 


1,397 
1,261 
1.200 
1,196 

1.151 
1.042 
1,020 
1.012 
972 
3>2 


1,381 

1  214 

1.196 
1,111 

1 ,  139 
1.129 
1.098 
1064 
1,031 
1,008 

As  always,  Canadian  multipliers  were  at  a 
premium.  VEts.  VE5s,  and  VEBs  (Boo 
VE8DX,  where  were  you?|  were  about  as  rare 
as  CFipperton  Island.  Stations  with  50  or  more 
states  and  provinces  to  their  multiplier  credit 
include:  KS9G  (57);  NK7U,  N5AU,  KE5CV. 
KE5IV,  and  KV8I  (56  each),  K5LZO,  K6HNZ. 
and  KQi  F  (55);  NC9Fr  K1 KJT.  and  W14R  <54>- 
WBfiA,  WA3SPJ,  and  N2BOW  (53);  N6AOI 
and  KA7DLV  (52),  NC2V,  WA2KFI,  and 
WD4KXB  i&1 );  and  NT5D  (50> 

DX  country  multipliers  were  extremely  hard 
to  find.  Six  months  before  trie  contest  an- 
nouncements were  maited  to  more  lhan  50 
publications  worldwide,  The  contest  was  well 
publicized,  yet  il  seems  we  still  haue  to  con- 
vince DX  stations  to  work  split- Frequency — to 
listen  tor  stations  above  7.1 5Q  MHz  Leading 
the  field  with  30  countries  or  more  were: 
DJ3HJ  (53),  I4RYC  (51),  ZS6BPL  (43). 
KE5CV  {37),  JA3VKC  (36),  N5AU  (32),  W8HA 
and  W6MK8  (31),  and  KE53V  (30) 

Speaking  of  split-frequency,  It  is  wc-rlh 
noting  thai  many  stations  ere  not  observ- 
ing the  DX  window  frequencies  as  they  were 
intended  Tor  this  contest.  DX  staltons  may 
only  transmit  and  non-OX  stations  may  only 
listen  in  the  DX  windows  Unfortunately.  thi$ 
rule  has  been  either  misinterpreted  or  ig- 
nored by  some  stations  and  we  had  to  dis- 
qualify them  We  hated  to  do  it.  but  rules  are 
rules,  and  the  integrity  of  these  Champi- 
onship events  cannot  allow  deviations  or  spe- 
cial allowances. 

Being  an  antenna  nut  myself,  I  look  lor- 
ward  to  conducting  the  antenna  survey  each 
year.  With  ihe  help  el  Contest  Chairman 
NE6I.  here  are  ihe  tabulated  results  extracted 


Table  i  4Q-meter  ncvwr  rod— ail-time  record  hokters  (Goiumns  show  QTM.  caltstgn,  year,  and  score} 
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40-meter  worid  smgie-Qp  OX  champion 
ZSS8PL, 


RAMSEY  ELECTRONICS 


*  •    to  *r> 


S369.95 


INCLUDES  3  HOOK -ON  PROBES 

20  MHz  DUAL TRACE 

Features  component  testing  circui l  for  resistors,  capacitors, 
digital  circuits  and  diaries— TV  sync  filter— high  sensitivity— 

Zaxis—  X¥  mode— ouiH-in calibrator— 5X horizontal  magnifier 


INCLUDES  2  HOOK-CN  PflOBES         '499-95 

35  MHz  DUAL  TRACE 

wide  frequency  bandwidth— optimal  sensitivity  —delayed 
triggering  sweep — holdoff — ALT  trigger — sfengle  sweep  TV  sync 

5X  magnification—  XY  or  XYZ  operation—  HF/LF  noise  reduction 


INCLUDES? HOOK-ON  PROBES         5449.95 

15  MHz  DUAL  TRACE  PORTABLE 

FieloVbench  applications—  builMn  charger  and  battery  pack 
— up  to  2  hours  operation  per  charge— 5X  horizontal 
magnification— high  brightness  CRT— front  panet  trace  rotator 


RAMSEY  OSCILLOSCOPES 


All  Ramsey  oscilloscopes  feature  unsurpassed  quality 
unbeatable  price  Of  heavy  duty  construction  Jliey  are 
for  hobby,  service  and  production  applications 

"Add  an  additional  SI  (MKHdt  each  unit  for  shipping. 


at  an 
suitable 


MODEL 

BAND  WIDTH 

n TRACES 

CRT  SIZE 

VERTICAL 
SENSlTIYfJ. 

MAXIMUM 
TRIO  FHEQ 

USEABLE 

MAXIMUM 
BANDWIDTH 

22O0 

20  MH* 

m 

8xlOCM 

5  my  \i&  div 

35MH7 

30MHZ 

2500 

ftMH? 

(2] 

15  inch 

2mVpertiiv 

30MH? 

25MH? 

3500 

35  MH? 

12] 

BxlOCM 

1  mV  per  div 

SO  MHz 

60  MHz 

Ml  Include  high  quftlily  M  10:1  nook  on  probes,  instruction /service  irtinuil  vritfitchemilic  md  componem  tiyout  1  ytir  warnniy 


MINI-IOO  COUNTER      CT-70 7 DIGIT 525 MHz         CT-909DICIT600MHz        CT-508DIGIT6O0MHz         CT-12590IGIT  1.2GHz 


MafUttf 

V                     1  1  o| 

1 

c 


*1 19.95 


ouacut  niud  urma. 

JLCAUPfEittCLUKD 


*  139.95 


MMJ.MCUMU 


5  IRQ  OR      *W9lKli*Di* 


SlftQ  OR     nittmCluMS 
IOj.uJ    icmtfTM 


*iuy.yt)  *c*&j 


MKLIMO 

UPT11 


■MEL 

FttOlANGE 

SEJlSlTliTiT 

ACCURACY 

HCTTS 

KtaumsH 

pmce 

M1NI-IQO 

i  900  MHl 

250mv 

'PFM 

7 

tOQ  K#  1  KH : 

11955 

CI-  70 

•-■  50nrv  16  19Q  MHj 

1PPM 

7 

JHr.  Ob  100Hz 

13*35 

CT-90 

f\  ui .  f^Yt  U  t4? 

-fl3niylc«OMHi 
;3Dmv  TdGOOVH; 

1PPM 

9 

0  mi.  TH*.  Otz 

169-9$ 

CT*W 

5  fw'OwMHz 

LESS  THAN  25  nw 

IPPU 

0 

'-.    'OH/ 

IB9.35 

CT  125 

'..-.■  t£$GHz 

<25fli7fi5DI#1i 
<15mv#5O0MH; 
-  "OBrnv^flOOMHi 

tPPM 

9 

dm*,  ih/  irjHi 

199.95 

C1M 

WITHOY   1 

{JPTIflN 

lOHz-GMttrl? 

<  IDmv  To  150 NTH* 

<  iSOmw  To  60C  MHz 

01  PPM 

9 

0  1HZ  IHJT,  tfH* 

229,90 

RAMSEY  FREQUENCY  COUNTERS 


Ramsey  Electronics  has  been  manufacturing  electronic 
test  gear  tor  over  10  years  and  is  recognized  for  lab  qual- 
ity products  at  breakthrough  prices.  Our  frequency  coun- 
ters have  features  and  capabilities  of  counters  costing 
twice  as  much. 


RAMSEY  D-4100 
COMPACT 
DIGITAL 
MULTITESTER 


$2495 

iki  leads  anil 

mrrcry  include 


Compact  sized  rtiiabiiiiy  and  accuracy. 
This  LCD  digital  mull  tester  easily  his  in 
your  pocket,  you  can  take  it  anywhere  ft 
features  full  over  load  p:  otechon  *  3  i 
dtgit  LCD  readout  •  recessed  input  jacks 

*  safety  probes  •  diode  check  function 

•  2000  hours  baiiety  lite 


RAMSEY  D-5 100 
HANDHELD  DIGITAL 
AUTORANG1NG 

METER 

s49.95 

Includes  Probes 
f  'Tear  Warranty 


Provides  d  i  st  met  i  ve  a  udi  hie  ch  i  rp  a  f  i  e  • 
contact  has  been  made  and  meter  reading 
has  stabilized  Has  TOUCH-HOLD  feature 
to  a  flow  readings  to  be  logged  or  referred 
To  before  making  trie  nex  treading  Up  to 
JO  AMP  current  capability  and  a  continuity 
function  whicfi  beeps  on  zero  Ohms 


__ i 

BHdAU**NP  »  H«L»«Fl 


$4495 

wired  includa* 
AC  ariiplfir 

Ift2  kn  S39A5 


$6995 

wired 
PS-?kilS4&.9& 


$8995 

AC 


PR-2  COUNTER  PRE  AMP 

The  Pfi-Zis  ideal  tor  measuring  wcakstgnals 
from  10  to  1.000  MHz  •  flat  25  db  gam  •  BNC 
connectors  *  great  for  snifELncj  RF  •  ideal 
rece^er/TV  preamp 

PS-2  AUDIO  MULTIPLIER 

The  PS-2  is  handy  for  high  (^solution  audio 
resolution  measurements,  multiplies  lip  in 
frequency  •  great  lo*  PL  tone  measurements 
*  multiples  by  10  or  TOO  •  0  01  Hz  resolution 
£  built-in  signal  preamp/condilioner 

PS-lOBlGHzPRESCALER 

Extends  the  range  oi  your  present  counter  to 
1  GHz  *  2  stage  preamp  ■  divide  fry  1000 cu* 
curtry  *  super  sensitive  {50  mV  typical)  • 
BNC  connectors  •  1  GHz  in.  T  MHz  out  • 
drives  any  counter 


MINI  KITS-EASY  TO  ASSEMBLE-FUN  TO  USE-FOR  BEGINNERS,  STUDENTS  AND  PROS 


TOM  DtCODL* 


m 


Hz  ijftj  it jtH*  rMM  wj  20  turn  pal .  vent 
ag&  regulation.  »r  a:  Uwlu  tar  ttuth- 
rn«  fx  t  M  iftftctwi  FSm ,  nt  Cjn  also 

teiisadttJifJlMeiQfltfixirter  Runs 

Cornell;  kri  fD  1  S5*95 


40WATTZml/ 
PWAAMP 

Simple  Clan  C  power  *mp tflaiur w 8 

times  powtrr  g i  w  in  r^-Boul,  2  W  i«i 

iwr  lb  fiu  r  5  W  in  l0i  4Q  W  aui  Mil  *  nu  tpui 
QifSO-VV  i"i.i  tfJI  IjI  H  v  ill  i  mi  isf rnphi  Ifl  wl  th 
nh  pons,  ibwc:.is*  and  !■  R lelsy 

$22.85 

B.95 


fAl  ^rjWp^HfflpJ(H 

Ifl-LRFSBflMfUlflU!!..,  i    I 


CaUKOACAH 
:--'.--•       -  i   .  - 
tilffeiMl  kqMsfUctfr 
HithmsHCLaiEbffn 
tadi  lor.  tegft,  imcH  * 
and  iO*i  Eicb  tmliintfM* 
aflyadttisfztfevid 
dnv«su9lD30QWrura 
WlKNAC 

UL-!K.r        $8.95 


VOICE  ACTIVATED 
SWITCH 

VolpBjactrvalftilffJttO 
kilpretfidftiSwilcfiiE-d 
rnj'pui  willi  c.ui'  en  r  ca- 
oabiiityupKiltfHi^ 
CanUnvenjisyl  mjrii1. 
LEO  ar  even  a  lap* 
recairJeimolor.Hinnon 
9VQC. 

S6.95 


V1HO  MODULATOPI 

ItaM  ttmiMtOWCAA-e/IMtSDDS'GV 


SZ95 


up  mint  t  kit 

Atam«t«lyna32kn7 

^nwoLfcCH  Jwror 
rijme  D,TfliJf ?  I 
*arn  if  i^  panoi  i^tiK 
Runs  an  3  tu  livtiHi 

BL-HCrl        $2.95 


UNIVERSAL  Tl  ME  It 

Provide  Nia  basic  par?5 
«int1f*t;!ig*rdnmui'Edn> 
pi0Vi[]e  asourctKii  pre- 

ciHki -i.knd  pulse 

UriiiLTHlKin  U^B!i55fi 

Umof  ICifliiiiiiclNdP^ii 
rangaalpamlornvDsi 
liiiiiigrinedi. 

lil-iKu        S5'95 


MADBLASTiR 
Prnduces  L0UO  «r  sft« 

Kl  -^  all  :)"-•'■  M  ■>•'" 
lingsirtnliti^sauiu  Cm 
su(tp?y  up  lo  is  #  arts  oi 
BBnoiioui audio  fluns 

MB-^M       54*95 


WHISPER  LICK  T 

An  i  nt^r  e-frti  ng  m.i  I .  ^m  ,11 1 

mikft|tfgksupsr.iuiii;rs 
ar»d  converts  them  to 
llghi  TiiB  Inudoi  in& 
sound,  loe  briohtar  me 
iigD3  lociudflSfTHKfl.coo- 
tfcsisuplo3WW  mnion 
liDVAC 

$6,95 


wl-ikii 


inavTwtiuproXUiD 

^wt»'«*KjeJTad»o 
utninylypcoimthe 
HUWMlWWlyDeFII- 
ZhiSWMMHnvtme 
mike  preimp  llAqi 

FMIKil         $3.95 
mUii        $4.95 


mm 

PrttJuctftupwitfJ  and 
downward  will,  5W 
[wakiiurlKniuiiJui.iuns 

ni.riir.|i.!il.,'.! 

CampJeioM  SM-3 

$2.95 


SUl-EJ 

SLEUTH 

AsLperserafthre; 

Hp'«rBet>wtapK*ija* 
pin  drop  at  T5  lee?  &i  1  r 
tormoHtomgDatiri 
tooaiorasfltnffiiipu^ 

psm  smplilie.'  Ftill  ?W 
rpiaoutpuf.  'unsanflld 
B  volls.  uses  &4S  tj  n«n 
speaker 

BN-9M         $5,95 


GOHlTlrYimA5l 

Buns  un  6-15  VHC 
Lfl*  turrenl(2ima) 
1  nnn/monin  accuracy 

TQ-B  Kil       $5.50 
TB-tASSy   $9.95 


TUmMWE 

THMtMirrtK 

UMeoftwKhpnMft' 

1  pfl'fQFminci  Fea- 
tures include  «lft>rionc 

'   ■i.iiNtHi 

frofli76tn  10OWM,' 
pul  trJtyentiftcn  ■  i'^' 
corruMcti  1 
uasily  installs  anywhere 

|l!|l||.||-!|jl'.|     l.h.'lll 

in-pldrtHlflinsl-rtiinHNl 
lls-ull 

$14.95 


FWRECEJVEfl 

For  btiril-m  appl  icil»ons 
or  nobby  eipe/irMntj 
ttim.FulflkidsMlstiiH'i- 

~2rr':-dyne  receiver, 

•■ncrewiJl  Eensi-riwi.lv. 

10  7  M"HzF  Integrated 

&FGui!det«Eor.50mw 

avd^Binphlief  Ti 

esrernalpowergoijn.r' 

apEratiDnan&MnditnJ 

FJrlbroad'wsirjanrtas 

werlasierg^porriongoM 

tBi.:li5nJe.tcjrr.uriLtffi" 

squartMorougdetBD 

tipnurrecepttgn 

FB4W1     $14.95 


fM  mmi 
MIK{ 


A  ■,  tip*  ■  nnjn  petiwmanct 
tnrnktkM 

Trainntin  >j  ^l.iti  e  Sig na- 

-n  3QQ  yards  w»rh 
tJCfngtrondi  audio  quality 
byiManr<- 1       lulllin 
iflirJ'ulmike  hUmclurif^ 
t«p.mik&  pii-gir switch 
jnteiifij,  |ijiL»iyarid 
■Uptf  HWlfUCtUHlB  rtlMM 
thr1iii,:.,niniiiivj|iabic 

FM-3KU       $14*95 

FM-3Wiredai 


19.95 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  whip  artlenna— BNC  plug S  6.95 

High  impedance  probe,  light  loading 16S5 

Low  pass  probe,  audio  use 16.95 

Direct  probe,  general  purpose  use 13.95 

Tilt  bail,  lor  CT-70. 90. 125 3.95 


VISA 


PHONE  ORDERS  CALL 

716-586-3950 

TELEX  466735  RAMSEY  CI 
FAX  716-586-4754 


[MnVc*C  a< 


TERMS.  *  ulislieimnpjTjrilifet]  ■  eximimler  lOrji^t  ilnoipkiturj. 
return  In  original  (arm  ler  nlunrj  •  idrj  E"  ■  Far  sinppmg  ind  imurinceu  1 
muimuprJSlOOtl  *  batrfnaiU  ISSIar  surtica mail  *  CQffl nil  t? 50 
[COO  in  USA  m\f\  •  trtriuniter  jih  00  »d  ti  bO  *  N  ■  fHideiiU  UMT' t 
uli»t|x  ■  HO  diry  parts  wiffanty  an  ill  kits*  I  yew  pvls  A  tibir 
Ajrnnly  tiMllw^frS  units 

AAMS£T  tUCTflONtCSJHC 

2575BainJRd.    D«^-T3 

PenfTcldMlT  14526  ^ 


1986  40-METER  WORLD  SSB  CHAMPIONSHIP 

CaHsBgn,  QTH,  QSOs,  stales  and  provinces,  DX  countries,  total  score 

"  =  World  Champions;  *  =  Stale.  Province,  Country  Champions 


W/VE— Single 

• m  N5AU 
-KE5CV 
KE5IV 
'K6HNZ 

*  KQ1F 
NRSM 

■  NC2V 
K1KJT 

*KVfl 

■  NJ8N 

WtJMrvU 

N20OW 
N6AD1 

*  WWR 

"  N4EJV 

*  KATOLV 

*  AC3T 

"  WD4KXB 
W4WKO 

*  WEST 
WA2HF1 

*  VE38VD 
WA2YLY 

*  KAlSfi 

'  W4TMR 

pK3ZO 

•KDtHY 

*  VE1NG 
•KC4TX 

K5RJV 

*  W3ARK 
WA6FGV 
K5HSL 
K5GN 

*  NGBSA 

*  KETKF 

1  W3S0H 

■  N4HOT 

*  KA2VAJ 

*  KG9Z 
'  KN1M 

KI4UJ 
KF4HK 

*  KB8KW 

*  KA9BGA 
WONGB 
K5ZD 

*  WiWEF 
K8KUK 
W3RGX 

p  W9MQZ 
KC7PA 
K4GKV 
WA5IYX 

"  KA7STQ 
WK4F 
W9REC 

wavEN 

K7LXC 

NE6I 

VE6CPP 

N5AFV 

KF1B 

KDS5A 

VE7BBD 

VY1CW 

K2SCU 

WA3JXW 

K1NCO 


Operator: 

TX 
TX 
TX 

CA 

MA 

TX 

NJ 

MA 

NE 

WV 

CA 

MJ 

CA 

GA 

FL 

Htra 

DE 

VA 

FL 

Ml 

UN 

ONT 

NJ 

Rl 

NC 

MD 

AR 

NS 

KY 

AR 

PA 

CA 

TX 

TX 

CO 

UT 

VT 

TN 

NY 

IN 

ME 

KY 

NC 

WY 

IL 

MN 

MA 

CT 

Ml 

MD 

Wl 

UT 

GA 

TX 

OR 

FL 

IL 

WV 

WA 

CA 

ALB 

TX 

CT 

TX 


(ChecWog: 


YUK 
TX 

PA 
CT 
MO 

K6FM) 


DX— Single  Operator. 

*  *  ZSGBPL  Sooth  Africa 

*  MRYC  Italy 

*  DJ3HJ  West  Germany 

*  HCIOT  Ecuador 


1,397 

56 

1,261 

56 

1.151 

56 

737 

55 

839 

55 

674 

55 

TBS 

51 

667 

J^ 

740 

56 

666 

54 

380 

47 

516 

53 

366 

52 

515 

54 

418 

48 

462 

52 

407 

50 

382 

51 

439 

49 

389 

49 

410 

SI 

322 

42 

360 

45 

301 

43 

259 

46 

263 

42 

268 

45 

190 

43 

200 

47 

203 

41 

242 

43 

217 

45 

200 

43 

204 

45 

187 

44 

230 

34 

216 

40 

239 

36 

214 

38 

205 

37 

155 

38 

138 

38 

106 

37 

102 

39 

122 

36 

104 

42 

93 

33 

TOO 

38 

94 

34 

38 

37 

103 

33 

101 

26 

81 

31 

7fi 

38 

100 

26 

71 

33 

61 

33 

64 

29 

63 

30 

73 

21 

63 

26 

9S 

26 

52 

25 

32 

19 

31 

16 

26 

10 

20 

11 

15 

10 

14 

9 

3 

3 

32 

37 
30 
21 
14 
23 
12 
1+ 
4 
13 
31 
17 


11 
22 

4 

10 

12 

S 

8 

2 

18 

4 

10 

13 

11 

5 

21 

12 

11 

1 

3 

5 

2 

6 

5 

2 

0 

2 

3 

6 

4 

5 

4 

1 

1 

8 

1 

3 

2 

0 

4 

5 

2 

2 

3 

0 

1 

0 

3 

0 

2 

2 

a 

1 

2 

5 
0 
0 
0 


641,080 
626,355 
530,620 
319,960 
292.215 
281,190 
251.055 
230, 1  BO 
225.600 
225.455 

190,320 

185,150 

169,650 

168.675 

154,350 

129  640 

123,300 

122.220 

119,340 

112,005 

108,650 

106,200 

86,445 

60.030 

79,650 

72.610 

68.000 

65.290 

63.425 

53,240 

52,320 

49,920 

48.175 

47.250 

46,215 

45,360 

43,020 

42,600 

41,200 

34,760 

29.610 

22,680 

22,575 

22,570 

22,360 

20,090 

19,695 

17,575 

17.355 

16.995 

15.600 

15.120 

14,630 

14.100 

13,320 

10,065 

9.600 

9.450 

8.880 

9.190 

7.840 

7,020 

3,040 

2.945 

1.860 

1.640 

750 

630 

45 


4M5J 

Venezuela 

9i 

25 

YCfOPO 

Indonesia 

192 

0 

KH6DW 

Hawaii 

74 

27 

JR6€2E 

Japan 

69 

2 

SP9F1H 

Poland 

55 

C 

Y43GO 

East  Germany 

56 

0 

Y24M8 

East  Germany 

52 

0 

Y54NL 

East  Germany 

54 

0 

HL1A0R 

Korea 

128 

1 

OK1KZ 

Czechoslovakia 

55 

0 

OZ10PW 

Denmark 

36 

0 

LZ2QV 

Bulgaria 

3c 

0 

Y76XL 

East  Germany 

27 

0 

OK1AJN 

Czechoslovakia 

25 

0 

Y36NC 

East  Germany 

27 

0 

JA1YAG 

Japan 

17 

3 

I4CSP 

itah/ 

17 

0 

EA3A1M 

Spain 

21 

0 

EA3QOX 

Spam 

17 

0 

GK3YK 

Czechoslovakia 

19 

0 

YU7SF 

Yugoslavia 

17 

0 

Y32KE 

East  Germany 

14 

0 

Y22WF 

East  Germany 

17 

0 

JE1GZB 

Japan 

7 

2 

JH3DEJ 

Japan 

5 

0 

OK2BMQ 

Czechoslovak  ta 

7 

0 

Y34<X 

East  Germany 

7 

0 

JA2MNB 

Japan 

3 

0 

0K2ABU 

Czechoslovakia 

4 

0 

JA1KFX 

Japan 

3 

1 

LZ19J 

Bulgaria 

3 

0 

YS9ZF 

East  Germany 

3 

0 

JR41SK 

Japan 

2 

0 

(ChecklOftS  Y32UC,  Y38YK,  and  Y55YF.) 

W/VE— MuithOperator: 


KS90 

IL 

K5LZO 

TX 

NK7U 

OR 

W8RA 

Ml 

WA3SPJ 

PA 

NT5D 

TX 

NC9F 

IL 

KSMR 

TX 

WAfiHRH 

CA 

KD5RW 

LA 

WV220W 

NJ 

1.031 

S7 

674 

55 

831 

56 

718 

53 

703 

53 

633 

50 

737 

54 

425 

49 

337 

48 

189 

41 

71 

30 

OX— Multi-Operator: 


19 
19 
11 
25 
20 
19 
18 
17 
6 

1S 

14 

13 

14 

11 

10 

5 

17 

TO 

9 

8 

8 

9 

6 

2 

4 

4 

3 

3 

3 

1 

3 

3 

2 


23 
27 
19 

31 
25 
26 

12 

19 

16 

5 

3 


400 
366 
227 
141 


44 

36 

7 

32 


43 
51 
53 
22 


340.605 

270.570 

91,600 

74.790 


**  NP4P 

Puerto  Rico             453 

46 

28 

'  TI2DCR 

Cosia  Rtca               169 

35 

11 

JA3YKC 

Japan                       67 

2 

36 

JA9Y8A 

Japan                       53 

7 

13 

JA«YAK 

Japan                        32 

2 

14 

JA2YEF 

japan                        23 

2 

13 

GtAGH 

Engtar>d                      29 

0 

11 

Multi-Operator 

Participants 

GtAGH 

GfAGH.G4X0M.G4IEB 

JA2YEF 

JI2LPO.  JI2QVF.  J12S1C.  JJ2VFE,  JH2PVI 

JA3YKC 

JI3ERV,  JL3ERV,  JR6NWN 

JA3YBA 

JA9VDA,  MiaTakagi 

JA8YAK 

JH8€LLJH#USD 

NP4P 

NP4P.  NP4Z 

T120CR 

TI2DCR.  TI2KTY 

WV2ZOW 

WV2ZOW.  WS2TIX 

WA3SPJ 

WA3SPJ.  KS3F 

IwMh 

KSMR.  N5R2 

KD5HW 

KD£RW.  KA5DLM  KA5BOO 

K5LZO 

KSLZO.  KA5S&S.  WB5RUS 

NT5D 

NT50,yVBSN,NM5M 

WA6HRH 

WA6HRH  KG6JE.  N6KUY  N6LJK.  K86JWV 

NK7U 

NK7U,NI7T 

W8RA 

W8RA,  NF8C 

NC9F 

NC9F,  W9HUYV.  WB9IPW,  W9JB.  G4UTB/W9 

KS90 

KS90.  NB9T,  KA90VY 

36.520 

J4,OOU 

27,170 

15,525 

6.100 

5.320 

4,770 

4.675 

4,585 

4,200 

2,590 

2,535 

1.540 

1,485 

1,350 

1,280 

1.235 

1,150 

765 

760 

680 

675 

510 

260 

160 

140 

105 

90 

60 

60 

45 

45 

20 


424,000 
320.620 
319.125 

317.100 
2B7.B20 
253.080 
245,190 
153,680 
115,520 
43,930 
11,715 


183.920 

39,790 

26,980 

10,000 

4,320 

3.150 

1.595 
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For  the  best  buys  in  town  call: 

212-925-7000 
Los  Precios  Mas  Bajos  en 

Nueva  York, . . 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYSA  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thurs.  to  6  PM 

Come  to  Barry  s  for  the  best  buys  in  town, 

ONV  Safety 
belts  in  stock 


Ring  in  the  New  Year 
With  the  best  of  Bam/s  New  Gear 


KENWOOD 


Antennas 

A  S 

Cuahcmft 

My-Gaifi 

Huitlar 

KLM 

METZ 

Mini-Products 


ICOM 


IC-R71  A.  751  A,  745,  28A/H,  38At  48A.  R-7Q00. 
1271A.27TA/H(3200A.47lA/Ht735.Mh;ro2 


FT-767GX  ,  FT-980,  FT-757GX,  FRG^8800 
FT^  726.  FRG-9600.  FT-270f??ORH ,  FT-2700RH 

YAESU  fl  ICOM  LandMobH*  HfT 

FT-23/73/727RI  IC2AT/12AT       MidlandJStandard 
FT-2/709R/H  I   ICO^AT  Wilson    Maxon 

FT-1903H123      IC-03/Q4 AT  Vmu  FTC  3303,  FT  4703 

C-A2/U16      Icom  IC-Mt2iM*rln«>M700 

T«mpo  M-1 


TS440S/AT,       R50OO,       R  2000.       T&940       S/AT. 
TM2Q18.  TR26J36O0A,  TM2  5  70  A/50  A/30  A  ,  TR-751A 
Kenwood     Serv  tee/Repair.     TH2U3U 
4 1  AT  TM-211A/41IA.         TS 

71 1A81 1A,  TM3530A,  TH205AT 

COMPy-flBE  EXTINGUISHERS 


VoCom/Mirage/Daiwa 

Tokyo  Hy-Power/TE  SYSTEMS 

Amplifiers  & 

5/8XHTGain 
Antennas  IN  STOCK 


SMART  PATCH 
CES  Simple*  Aulopatct?  510-SA  Will  Palch  FM 

l  r^nsceivef  To  Vour  Teiepftcne  Great  for 
Telephone  Calls  From  Mobile  To  Base  Simpfe 
To  Use. 

PRIVATE  PATCH  ill  in  stock 
Bud  wick  ANT.  Products 
FLUKE  77  Multimeter 


Alinca 
Amplifiers 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


if 


Yaesu  FTR-2410,  Wilson 
ICOM  IORP  3010  {440  MHz) 
ICOM  IC*RP  1210  (1.2  GHz) 


SANTEC 
ST-222/UP 

ST20T 

ST-442/UP 
HT-7 


Nye  MBV  A 
3  Kilowatt  Tuner 


■  ■**  ~    ■  _* 


Soldering 
Station, 


40  Watts,      $68 

MICRGLOG-ART  1 ,  Air  Disk, 
SWL,  Morse  Coach 

KANTRONICS 

UTU,  KAM.  UTU-XT. 

KPC  2400,  Packet  Comm  II       i 

EIMAC 
3-500Z 
572B.  6JS6C 
12BY7A& 
4-400A 


Computer   Interfaces 
stocked:    MFJ-1224 
AEA  CP-1,  DR.DX 
PK-64A,  PK-64,  Dr.  QSG, 
PK-232,  PM-1 


I* 


£  £*-'U- 


ALPHA  AMPLIFIERS 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


BIRD 

attmeters  & 
Elements     %0$ 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


DIGITAL  FREQUENCY  COUNTERS 

Trionyx,  Model  TR-1000.  0-600  MHz 
AMP  SUPPLY  STOCKED 

Long-range  Wifeless 
Telephone  for  e*oon  in  stock 


BENCHER  PADDLES, 
BALUNS, 
IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


Ten-Tec  Tuner  229A 


MFJ  Models 

422,  313.  989B,  &  941 D 


SANGEAN  Portable  Shortwave  Radios 

HEIL 

EQUIPMENT 
IN  STOCK 

TriE*  Towers 


l«/IDD 


c  WJt^Se!  £ 


'Hy-Gam  Towers 
&  Antennas,  and 
Roters  will  be 
slipped:  dj'ect  lo 
you  FREE  of  , 
shipping  cost 


New  TEN  TEC 

Corsair  M.  Argosy  \l  Century  22,  25 10   RX-325 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  $•  Habla  E&panol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 

FOR  TOP  PRICES 

Monday-Friday  9  A.M.  to  6:30  PM        Thursday  to  8  P.M 
Saiufday  &  Sunday  10  A,M.  to  5  p.m.  (Free  Paring) 

AUTHORIZED  DISTS,  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

IRT/LEX  "Spring  St.  Station" 
Subwaya:    BMT^Prince  St.  Station" 

IND-"F"  Train-Bwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 

Palh— 9lh  S!J6th  A*e.  Station 


Commercial  Equipment 
Stocked:  ICOM.  MAXON, 
Midland,  Standard,  Wil- 
son. Yaesu.  We  serve 
municipalities,  busi- 
nesses, Civil  Defense, 
etc.  Portables,  mobiles, 
bases,  repealers.   . 


We  Stock;  AEA,  AHRL.  Alpha,  Ameco,  Antenna  Specialists,  Astatic.  Astron, 
B  &  K,  B  &  W,  Bencher.  Bird,  Butternut,  CDE.  CES,  Collins,  Communications 
T  Spec.  Connectors,  Covercraft,  Cushcraft,  Daiwa,  Dentron,  Digimax,  Drake- 
ETO  (Alpha),  Eimac,  Encommt  HeilSound.  Henry,  Hustter  (Newtronics),  Hy- 
Gain,  Icom,  KLM,  Kantronics,  Larsen,  MCM  (Daiwa),  MFJ,  J.W.  Miller.  Mini- 
Products,  Mirage,  Newtronics.  Nye  Viking,  PatomarT  RF  Products,  Radio 
Amateur  Callbook,  Rockwell  Collins,  Saxton,  Shure,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibroplex,  Curtis,  TrVEx,  Wacom  Ouplexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals,  Radio 
Publications. 


WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  NWITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  atockvd  A  «*rvlc«d  on  pr*ml»s. 

JBlI 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

Export  Ord*rm  Shipped  Immediately.  TELEX  1 2-7070      *"41     FINAL 


40-METEfl  SOAPBOX 

0J3KJ  Very  strong  storm  pulled  antennas  down 

OZ1 0 FW  First  contest  \  vb  been  in:  certainty  not  my  last' 

SP9FI H  Pity  thai  I  don't  have  a  remote  vf  o  to  work  spilt  Frequency  to  the  USA. 

VY 1 CW  Someday  we  will  have  2*  hours  of  good  p  ropagat  ion  up  here. 

N2SOW  Great  contest  good  schediding,  No  football  TVl' 

NC2V  Poo*  Oand  conditions  t  b#ghead  eokJ  -  low  score 

KA2WU  Conditions  so-so. 

WA3SPJ  Never  got  a  European  opening 

WD4KXB  Very  few  OX  stations  would  listen  tip  Overall  an  enjoyable  contest 

WI4R  First  ume  in  the  contest  Had  a  good  lime  though  DX  conditions  were  the 

poorest  I  have  ever  seen 

VV4TMH  As  always,  an  excellent  contest.  Loo«ir>g  forward  io  returning  next  year. 

W4WKO  A  very  Ffi  contest1 

WA5IYX  diggesl  thrill  was  finally  getting  a  ZS6  on  40  meters 

KA7DLV  I  was  amazed  at  all  the  act  rvHy  that  persisted  clear  up  to  the  very  end  of  the 

contest 

K7LXC  50  QSOs  in  last  20  minutes— whew i 

NC9F  About  0600  the  power  in  the  neighborhood  failed  You  can  imagine  the 

rooks  we  got  from  the  neighbors.  They  assumed  we  caused  it, 

W9MQZ  E  nj  oy  e  d  I  he  co  ntest  very  mu  ch 

KVfcl  Fi  rsi  I  ime  I  f  \  nished  W  A  S  so  ear  I  y  I  n  t  he  contest . 


from  Ihis  year's  entries,  showing 

the  anten- 

nas  used  in  the  40- meter  contest 

and  their 

percentages 

Inverted  vee/dipote 

37.5 

Vertical 

16,5 

2~efement  yagi 

115 

3-eiement  yagi 

9.5 

*-eiemeni  yagi 

9.5 

Miscellaneous  wire  arrays 

5.5 

Oetta  loop 

2-5 

Q5AV 

25 

notary  otpow 

2-5 

Hatf-wave  stope* 

2,0 

Folded  umbrefia 

5 

So  how  does  your  station  compare?  Are 
you  like  me,  going  to  add  another  element 
nexr  year?  Right  on.  Check  out  fast  year's 
survey  The  results  are  quite  similar  For  the 
most  part,  World  Champions  run  4-element 
arrays,  while  state  or  provincial  winners  use 
dipotes 

Table  3  compares  your  station  to  the  lop 
five  m  each  category  Let's  see  what  makes  a 
championship  station  besides  a  darn  good 
operator, 

This  year  saw  some  new  records  estab- 
lished Glance  through  Table  1 .  the  honor  roll 
lest  of  40-meter  wond^ecord  holders.  I'm  sure 


1962 

1383 

19S4 

1985 

1986 

VWVE  Single  Op: 

VE50X 

KC5NQ 

KE5CV 

KE5CV 

NsAU 

WA/E  MuEb-Qp: 

N9NB 

K3TUP 

K3TUP 

K3TUP 

KS90 

OX  Single  Op 

YV5AN£ 

4M3AZC 

KD7P/KH2 

DJ3HJ 

2S8BPL 

OX  Multi-Op 

WYNO 

I5NPH 

I4KDJ 

I4KDJ 

NP4P 

TaM*2  4 frmet&r  #arid  champions. 


Stogie  Op: 

N5AU 

TX 

Unknown  a!  press  time 

KE5CV 

TX 

TS-930S 

Alpha  770 

four  3-element  yagis 

KE51V 

TX 

TS-930S 

Alpha  77DX 

two  4-elemen!  yagis 

K6HNZ 

CA 

TS-930S 

Alpha  76PA 

^-element  yagi 

ZS6BPL 

Home-brew 

Home-brew 

2-element  yagi 

Multi-Op: 

KS90 

IL 

C-llne 

SB-220 

3-elementyagi 

K5LZO 

TX 

TS-430S 

Alpha  76  A 

4-element  yagi 

NK7U 

OR 

TS-930S 

Alpha  7B 

4-element  yagl 

WORA 

Ml 

TS^180 

SB-220 

3-elemenryagi 

WA3SPJ 

PA 

TS^30 

Alpha76PA 

3-elemenl  yagi 

Taofe  3  Equipment  of  the  top-five  single-  and  mutti-op  4&rnetar  stations 


you'll  recognize  some  of  the  stations  listed 
Perhaps  next  year,  your  caJi  will  lead  the  list 
h*  your  state,  province,  or  country  Plan  your 
attack  and  go  for  rt1 

On  behalf  of  40-meter  Contest  Chairman 
Dennis  Younker  NE6I:  Thank  you  elf  for 
your  dedication  to  the  band  and  lor  the 
support  given  pur  events  year  after  year 
A  standing  ovation  to  our  four  World  40- 
Meter  Champions:  N5AU,  KS90.  ZS6BPL, 
and  NP4P  ■ 


Look  for  the  20-  and  15- 
Meter  World  Champion- 
ship results  in  the  Feb- 
ruary issue. 


The  Super  Converter  8001  Features: 

*  Listening  to  810-912  MHz  Band  on  a  UHF 
Scanner  and /or  Other  Monitor  Receivers 

-•  Easy  Connections  to  Your  Receiver 
■•  9  Volts  Battery  Operation  Power  Source 
and  Power  On  Indicator  by  LED  Display 

*  External  Power  Jack  Size:  79(W)  x  30(H)  x  loop)  mm 

Warranty 

-•  780  Days  From  Date  of  Purchase 

Unit  Cost 

-•  $59.94  plus  $4tQ0  Shipping  and  Handling  Charge 


EASY  LISTENING 

FOR  810  TO  912  MHz  BAND 
SUPER  CONVERTER  8001 

FOR  YOUR  UHF  SCANNING 
RECEIVER  AND  OTHERS 

A  super-converter  8001  has  been  certified  by 
FCC  part  15  regulation. 

i r.^r-«  «-__z 1 


HOW  TO  ORDER 


Name: 


Address: 

City: 

Zip: 


State 


Phone  (        ) 


-  I 


I  Make  Check  or  Money  Order  payable  to 

GRE  AMERICA.  IMC. 
1  Mail  lo  GRE  AMERICA.  INC. 
I  425  Harbor  Blvd.,  Belmonl.  CA  94002 

Unit  Cost  ft  $59  94   k  = 


Oty 
CA  Residents  Add  6.5%  Tax 
Shipping  &  Handling  ut  £4,00/ 

Unit  >  - 

Qty. 

PAYMENT  METHOD       TOTAL  ► 


Total 


D  Check 
D  Mastercard 

Card  No 


I 


D  Money  Order 
□  Visa 


Expiration  Date 


I  Signature . 

I         PHONE  ORDER:  800-233-5973 

or  41 5-59  M  400 

I - I 
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PECIAL  EVENTS 


SOUTH  BEND  IN 
JAN  4 

A  Hamfest  Swap  'NT  Shop  will  be 
held  on  January  4  at  Century  Center, 
downtown  on  U.S.  33,  oneway,  north 
between  the  SL  Joseph  Bank  Building 
and  the  riven  in  South  Bend,  Indiana. 
Four-lane  highway  to  the  door  from  all 
directions.  Tables:  $5/5-foot  round, 
$1 0/8  x  2-5  rectangular,  $2/ft.  wall  loca- 
tions. Talk-in  on  .52,  .99/.39t  .93Z.33, 
.69/.09,  142,29,  For  more  information, 
contact  Wayne  Werts  K9IXU,  1 889  Riv- 
erside Drive,  South  Bend  IN  46616; 
(219J-233-5307. 

MILWAUKEE  Wl 
JAN  10 

The  West  Allts  ARC  will  sponsor  the 
15th  annual  Mid- Winter  Swapfest  on 
January  10\  from  8  a.m.  to  3  p.m.P  at 
the  Waukesha  Co  Expo  Center  Fo- 
rum. Directions:  I -94  to  Co.  J ,  south  to 
FT  west  to  expo.  Admission  is  $2  in 
advance,  S3  at  the  door.  Tables  (4- 
foot):  $3  in  advance,  $4  at  the  door. 
Advance  deadline  is  January  2.  Ama- 
teur exams  gEven.  For  tickets  or  infor- 
mation, write  to  WARAC  Swapfest,  PO 
Box  1072,  Milwaukee  Wl  53201  (BASE 
please). 

ROBERT  E.  LEE'S  B^DAY 
JAN  1 7-1 S 

The  Confederate  Signal  Association 
of  South  Mississippi  will  operate  a  spe- 
cial-event station  on  January  17-18  to 
celebrate  Robert  E.  Lee's  birthday. 
Operation  times  will  be  1 800  UTC  Sat- 
urday to  1900  UTC  Sunday,  The  fre- 
quencies planned  are  21 .150,  21,350r 
28.150,  28.350,  50.150.  144.150,  and 
432.150.  QSL  via  W.  R.  Jeffrey 
KA4CRT,  PO  Box  923,  Gulfport  MS 
39502-0923. 

HOSARC  DOUBLE  7 
JAN  18 

The  Hall  of  Science  ARC  will  issue  a 
commemorative  certificate  to  anyone 
working  a  HOSARC  station  on  January 
18,  in  celebration  of  its  14th  anniver- 
sary, HOSARC  stations  using  the  call 
WB2JSM  will  operate  SSB  in  the  40- 
and  20-meter  General  phone  bands, 
and  CW  in  the  40- and  15  meter  Novice 
bands,  from  1500  to  2100  UTC.  QSL 
with  a  large  SASE  (44c  or  one  IRC)  to: 
HOSARC  QSL  Manager,  Arnie  Schiff- 
man  WB2YXB,  81-22  250th  Street, 
Bellrose  NY  11426. 

MICHIGAN  150TH 
JAN  25 

The  Oakland  County  ARS  will  oper- 
ate W8TNO  on  January  25,  from  1600 
to  0000  UTC,  to  celebrate  the  150th 
anniversary  of  the  state  of  Michigan. 
Operation  will  be  on  20  through  80  me- 
ters, SSB  and  CW.  Suggested  fre- 
quencies are  1 4.270,  7.270,  and  3.870; 
CW— 7.130  and  3.730.  For  a  special 


certificate,  send  a  9  x 
W8TMO. 


12  SASE  to 


YONKERS  NY 
JAN  25 

The  Yonkers  ARC  will  sponsor  its 
Electronics  Auction  on  January  25, 
from  9  a.m.  to  3  p.m.,  at  Lemko  Hall, 
556  Yonkers  Avenue,  Yonkers,  New 
York.  Inspection  from  9-10  a.m.;  auc- 
tion starts  at  1 0  a.m.  sharp.  Admission 
is  $3,  children  under  8  free.  Club  com- 
mission on  successful  sales  only:  10% 
on  first  $1 00,  b%  on  remainder.  Talk-in 
on  146,865,  440.150,  or  146.52.  For 
more  information,  contact  YARC,  53 
Hayward  Avenue,  Yonkers  NY  10704; 
(9l4)-969-1053. 

GREENVILLE  AL 
JAN  25 

The  Butler  County  ARC  will  hold  its 
annual  Hamfest  on  January  25,  from  8 
a.m.  until  2  p.m.,  at  the  Greenville,  Ala- 
bama, Recreation  Center. 

SOUTH  FIELD  Ml 
JAN  25 

The  Southfield  High  School  ARC  Is 
sponsoring  its  20th  annual  Swap  and 
Shop  on  January  25,  from  8  a.m.  to  3 
p.m.,  at  Southfield  High  School.  Ad- 
mission is  $3,  Reserved  tables  are  $20 
for  two  8-foot  tables  (paid  in  advance). 
Additional  reserved  tables  are  $10 
each.  Tables  will  also  be  available  at 
the  door.  Please  reserve  tables  and 
tickets  in  advance  and  specify  if  you 
need  electrical  outlets  and  wall  space. 
All  tabEe  reservations  will  be  confirmed . 
For  more  information  or  reservations, 
write  to  Robert  Younker,  Southfield 
High  School,  24675  Lahser,  Southfield 
Ml  46034. 

MARSHALL  ISLANDS 
JAN  31  -FEB  9 

The  Kwajalein  ARC  will  operate 
KX6BU  from  0600  UTC  January  31  un- 
til 0600  UTC  February  9  to  commemo- 
rate the  43rd  anniversary  of  the  Battle 
of  Kwajalein  and  Roi-Namur.  Frequen- 
cies: SSB— 14.250,  21.350,  28.550; 
CW— 7025,  14.050,  28.050.  For  $6, 
KX68U  will  issue  a  QSL,  certificate, 
and  a  64-page  book  on  the  battles  of 
Kwajaletn  and  Roi-Namur  Three  dol- 
lars wilt  bring  the  QSL  and  certificate. 
Send  all  requests  to  KX6BU,  Box  444, 
APO  San  Francisco  96555-0008. 

CLARK  GABLE  BIRTHPLACE 
FEB1 

The  Harrison  ARC  will  operate  spe- 
cial-event station  N8TF  on  February  1 
from  the  birthplace  of  Clark  Gable. 
SSB  operation  will  be  on  approximate- 
ly 3875  and  7.230  MHz  from  1400- 
2200  UTC.  For  a  special  QSL,  send 
QSL  and  SASE  to  KC8XS,  PO  Box 
362,  Cadiz  OH  43907. 


D   •  IBM  IS  A  REGISTERED  TRADEMARK  OF 
INTERNATIONAL  BUSINESS  MACHINES  CORP. 

UPGRADING  MOTHERBOARD  TO  A  RILL  WOK  RAM 


UPGRADE  FROM  64K  TO  A  FULL  640K. 
UPGRADE  FROM  SSSK  TO  A  RJLL640K 


SYSTEMS  $699.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST  256K  OF  RAM.  UPGRADABLE 
TO  A  FULL  640K  OF  RAM.  FLIP  TOP 
CASE.  K8XT  {AT  LOOK  ALIKE)  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY. DUAL  DISK  DRIVE  CARD  WITH 
CABLES.  ONE  FLOPPY  DRIVE  DS 
DD  360K.  A  COLOR  GRAPHICS 
CARD  WITH  RGB  AND  COMPOSITE 
OUTPUT. 
(ALL  YOU  NEED  IS  A  MONITOR) 

SHIPPING  WFOftMATIQN:  PLEASE  INCLUDE  1OT6  OF  OflOER  FOR 
SHIPPING  AND  HANDLING  CHARGES  (MINIMUM  $3.50,  MAXIMUM  $10). 
CANADIAN  ORDERS,  ADD  £7.50  IN  US  FUNDS,  MICHIGAN  RESIDENTS 
ADD 4%  SALES  TAX,  FOR  FREE  FLYER  SEND  22*  STAMP  OR  SASE. 

Hal-Tronix,  Inc. 

P.O.  BOX  1101  DEPT.N 

12671  DIX-TOLEDO  HWY 

SOUTHGATE,  MICH.  481 95  PHONE  (3 13)  £81  7773 


OUTSTANDING  PRICES 

ON  IBM  XT"  * 
COMPATIBLE  SYSTEMS! 


SYSTEMS  $399.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST64KOFRAM,  UPGRADABLE 
TO  A  FULL  640K  OF  RAM- FLIP  TOP 
CASE.  KSXTfAT  LOOK  ALIKE)  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER  NEED- 
ED TO  RUN  EXTOA  DRIVES  AND 
CARDS. 

SYSTEM  #3  $999.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST  256K  OF  RAM.  UPGRAD- 
ABLE TO  A  FULL  640K  OF  RAM. 
FLIP  TOP  CASE.  K8XT  (AT  LOOK 
ALIKE)  KEYBOARD.  150  WATT 
POWER  SUPPLY.  COLOR  GRAPH- 
ICS CARD  WITH  RGB  AND  COM* 
POSITE  OUTPUTS.  MULTI  I/O 
CARD  WITH  TWO  DISK  DRJVE 
PORTS,  ONE  PARALLEL  PORT, 
ONE  SERIAL  PORT  AND  ONE  SE* 
RIAL  PORT  OPTION,  ONE  GAME 
PORT,  CLOCK  AND  CALENDAR 
WITH  BATTERY  BACKUP.  TWO 
FLOPPY  DISK  DRIVES  DS  DD  360K 
AND  A  COMPOSITE  MONITOR. 


$102.00 
$  70,00 


HOURS: 

1 2:00-5:00  EST  Mon-Sfit 


"HAL" 

HAROLD  C  NOWLAND 
W8ZXH 


While  They  Last! 

Gel  the  magazine  that  everyone  is  talking 
about.  .  .  73 's  blockbuster  Guide  to  Packet  Ra- 
diol We  have  a  limited  quantity  of  the  August, 
I986r  issue  available  for  $5.95  each  postpaid. 
This  single  issue  contains  everything  you  need 
to  know  about  packet,  from  the  fundamentals 
to  esoteric  networking,  explained  in  plain  lan- 
guage by  the  men  who  helped  create  amateur 
packet  radio. 

□  Please  send  me copies  of  the  Spectaf 

Packet  Issue  at  $5.95  each  postpaid. 

Name Call 

Address 

City 

□  AE 
Card#. 


State 


Zip 


CI  MC        □  VISA        □  Check/MO 
Exp.  Date 


Of*C  wflfifl  fpr  (jlirmtr-rl  [imr;  rti^ty 


Mill  I  lo:  73  Mpgozine  CitC.  DepU  WGE  Center, 
70  Rte.  202  North,  Peterborough,  NH  03458-9995 
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EATHERSAT 


Or.  Ralph  E,  Taggart  WB8DQT 
802  S.  Jefferson 
Mason  Mi  48854 

RADIO  LAN 

This  month  I  had  planned  to  talk 
about  approaches  to  the  design  of 
timebases  for  the  satellite  station. 
With  the  first  three  columns  safely 
on  disk  and  off  lo  73,  I  headed 
west  for  a  month  of  geological 
fieldwork,  confidently  assuming  I 
would  start  column  #4  (this  one) 
on  my  return.  Instead,  what  await- 
ed  me  on  my  return  was  a  very 
disturbing  letter  from  Richard 
Barth  W3HWN  of  the  Office  of  Ra- 
dio Frequency  Management  at 
NOAA.  The  problem  posed  in  this 
letter  was  serious  enough  to  fol- 
low up  with  a  phone  call,  and  that 
in  turn  has  led  to  the  redirection  of 
this  month's  column.  The  discus- 
sion of  timebases  can  easily  wait 
another  month,  while  the  subject 
this  time  around  will  not! 

The  problem  relates  to  the  pos- 
sibility of  a  new  radio  service  that 
has  the  potential  to  cause  severe 
interference  problems  in  the 
1700-1710-MHz  satellite  band! 
Prior  to  the  description  of  the 
problem,  let's  begin  with  some 
background  as  to  why  this  particu- 
lar piece  of  rf  "real  estate"  need 
concern  us. 

Anyone  interested  in  weather 
satellites  is  familiar  with  the 
TIROS/NOAA  polar-orbit  satel- 
lites, if  only  because  the  APT  (au- 
tomatic  picture  transmission)  im- 
ages transmitted  on  VHF  by  these 
spacecraft  are  among  the  easiest 
to  receive  and  hence  tend  to  be 
the  first  target  of  aspiring  weather 
satellite  enthusiasts.  In  the  "old 
days,"  which  in  the  case  of  weath- 
er satellites  means  the  late  60s 
through  early  70s,  the  APT  im- 
ages transmitted  by  polar  orbiters 
were  the  onty  images  transmitted 
by  operational  spacecraft,  With 
the  arrival  of  the  first  ITOS  sat- 
ellites, which  served  as  the  early 
operational  NOAA  spacecraft 
through  the  middle  70s,  scanning 
radiometers  replaced  vidicon 
cameras  as  the  primary  imaging 
instruments. 

The  ITOS  spacecraft  had  two 
radiometer  systems,  one  operat- 
ing at  relatively  low  resolution  to 
provide  direct  broadcast  APT  and 
another,  the  very  high  resolution 
radiometer  (VHRR),  providing 
high-resolution,  multi-spectral  im- 


Number  28  on  your  Feedback  card 

agery  for  reception  by  govern- 
ment ground  stations,  With  the 
advent  of  the  TIROS-N  space- 
craft, the  basic  bus  for  all  current 
spacecraft  in  the  NOAA  series, 
the  two  classes  of  radiometer 
have  been  replaced  by  a  single 
model— the  advanced  very  high 
resolution  radiometer  (A VHRR) — 
capable  of  producing  multi-spec- 
tral imagery  of  extremely  high 
resolution,  and  it  is  the  high- 
resolution  picture-transmission 
(HRPT)  signal  that  is  the  primary 
imaging  service  from  these 
spacecraft. 

The  HRPT  signal  is  digital  in  na- 
ture and  carries  information  from 
two  visible  and  several  IR  spectral 
bands,  transmitted  at  extremely 
high  bit  rates  using  phase  modu- 
lation In  the  1700-1710-MHz 
band.  The  lower-resolution  APT 
signal  is  derived  by  digitally  sam- 
pling the  HRPT  data  stream,  per- 
mitting correction  for  panoramic 
distortion  in  the  APT  signal  out- 
put. The  visible  APT  channel  rep- 
resents data  from  one  of  the  two 
HRPT  visible  spectral  bandst 
while  the  IR  APT  output  is  derived 
from  one  of  the  many  IR  channels 
of  the  HRPT  data  stream.  Since 
the  APT  image  data  represents 
only  a  fraction  of  the  original 
HRPT  data,  the  APT  images  have 
far  lower  resolution  than  the  origi- 
nal HRPT  image,  but  this  is  the 
price  to  be  paid  to  have  the  sim- 
plicity of  AM  modulation  of  a  sim- 
ple subcarrier  and  the  use  of  sim- 
ple, relatively  narrow  bandwidth 
FM  receivers! 

The  technical  problems  in- 
volved in  setting  up  an  HRPT  sta- 
tion are  immense,  and  it  was  nev- 


er envisioned  that  any  more  than  a 
few  government  ground  stations 
would  be  used.  The  problems  in- 
clude the  following; 

1)  Antennas.  The  HRPT  signal 
is  low-powered  (about  5  Watts) 
but  operates  at  a  wide  bandwidth, 
resulting  in  the  need  for  high-gain 
antennas  and  low-noise  preamps. 
The  high-gain  antennas  (dish, 
multiple-helix  arrays,  or  whatever) 
have  a  correspondingly  narrow 
beamwidth,  and  thus  the  antenna 
must  be  tracked  with  extreme  ac- 
curacy during  a  pofar-orbit  pass. 

2)  Receivers,  The  HRPT  receiv- 
er, exclusive  of  the  low-noise  S- 
bartd  front  end  already  noted, 
must  have  a  wide  bandwidth  (rela- 
tive to  APT)  and  a  digital  detector 
for  data  demodulation.  Gain  mar- 
gins are  quite  small  so  the  band- 
width must  closely  match  that  of 
the  signal,  and  this  leads  to  prob- 
lems with  Doppler  shift,  Doppler 
shift  is  proportional  to  the  operat- 
ing frequency  so,  while  it  is  only  a 
few  kHz  at  VHP,  it  is  several  tens 
of  kHz  at  S-band!  Ideally,  to  mini- 
mize noise  effects,  the  receiver 
must  match  the  bandwidth  of  the 
transmitted  signal  and  incorpo- 
rate afc  to  "track"  the  signal  fre- 
quency during  a  pass. 

3)  Display.  This  is  an  area  that 
presents  many  challenges  since 
the  multi-spectral  images  have  in* 
herantly  greater  resolution  than 
most  common  display  devices. 
Problems  include  developing  soft* 
ware  to:  lock  onto  the  HRPT  data 
stream,  decode  the  data,  store  as 
much  of  it  as  possible,  and  sample 
portions  of  the  data  set  with  an 
intensity  proportional  to  the  reso- 
lution capabilities  of  the  display 
system.  Computer  power  and 
mass  data  storage  are  the  keys. 

Technology  does  not  stand  still. 
The  steady  fall  in  price  of  commer- 
cial HRPT  systems  coincident 
with  an  increase  in  amateur  capa- 


Date 

Spacecraft 

Orbit  Number 

Eq.  Crossing  Time  (UTC) 

Longitude 

Asc.  Node  (Deg.  W.) 
Nodal  Period  (M in.) 


1  January  1987 
NOAA-6       NOAA-9       NOAA-10 
39061  10574  1498 

0133,43       0032.85       0012.79 


107,19 

101.1277 

137.50 


144.08 

102.0851 

137.62 


70.51 

101,2979 

137.50 


Frequency  (MHz) 

These  orbital  parameters  are  projected  two  months  in  advance 
doe  to  deadline  considerations.  Accumulated  errors  due  to  un- 
compensated orbital  decay  and  other  anomalies  result  in  expec- 
tation of  errors  up  to  two  minutes  and  possibly  as  many  degrees 
in  terms  of  the  crossing  data  and  possible  small  changes  in  the 
indicated  period.  Users  requiring  precision  tracking  data  should 
rely  on  more  current  sources. 


Table  1.  TtROS/NOAA  orbital  predict  data, 


bifities  has  led  us  to  the  point 
where  there  are  more  than  120 
known  HRPT  stations,  a  number 
of  which  have  been  constructed 
by  "amateurs/  The  amazing 
leaps  in  rf  and  microcomputer 
technology,  including  the  arrival 
of  GaAsFET  preamps  and  the 
power  inherent  in  AT-level  micro- 
computers, mean  that  HRPT  ca- 
pability will  continue  to  become 
more  affordable  and  hence  more 
within  the  reach  of  the  "typical" 
amateur.  It  was  only  about  10 
years  ago  that  WEFAX  capability 
on  S-band  was  considered  out  of 
reach  of  amateurs,  Today  it  is  al- 
most as  easy  to  set  up  a  WEFAX 
station  as  it  is  to  build  an  APT  sys- 
tem. It  is  reasonable  to  expect 
HRPT  capability  to  follow  a  similar 
track.  The  prize  is  worth  the  effort, 
as  examination  of  this  month's 
picture  of  the  month  will  indicate! 

All  of  this  rambling  constitutes 
the  "good  news"— now  for  the 
bad.  The  same  rf  and  computer 
technology  that  is  bringing  HRPT 
closer  to  the  "masses"  has  other 
implications  as  well  If  you  are  at 
all  familiar  with  computers,  you 
have  probably  run  into  the  ac- 
ronym LAN,  which  stands  for  local 
area  network.  A  LAN  involves  in- 
terconnecting a  number  of  micro- 
computers  to  each  other  and  often 
to  a  central  mini  or  mainframe 
unit-  Such  systems  are  extremely 
powerful  since  machines  in  the 
system  can  share  files,  programs, 
and  computing  power,  and  LANs 
are  definitely +'inT'  in  business  and 
scientific  enterprises. 

If  a  LAN  is  to  be  effective,  the 
micros  in  the  system  must  ex- 
change data  at  very  high  speed 
and  this  leads  to  the  only  draw- 
back of  a  LAN  system— the  need 
to  interconnect  all  components  of 
the  system  with  wide-bandwidth 
coaxial  cable  or  fiber-optic  links. 
The  need  for  this  wide-bandwidth 
physical  connection  makes  it  diffi- 
cult to  re-site  individual  units,  so 
Motorola  has  come  up  with  an  in- 
teresting new  approach  known  as 
'Radio  LAN."  Instead  of  a  physi- 
cal link  between  LAN  compo- 
nents, Radio  LAN  proposes  a 
wideband  rf  link,  making  it  far  eas- 
ier to  move  components  of  the 
system  around  a  complex  as 
changing  needs  dictate. 

While  this  is  marvelous  in  con- 
cept, it  is  the  implementation  that 
has  the  potential  to  be  disastrous. 
In  its  Radio  LAN  proposal  to  the 
FCC,  Motorola  requested  the  use 
of  the  1700-1710-MHz  band  for 
this  system.  Citing  very  few  HRPT 
stations,  they  felt  that  such  a  sys- 
tem could  be  implemented  by  sim- 
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ply  avoiding  existing  HRPT  sta- 
tion locations. 

The  problem,  o!  course,  is  far 
more  complex.  First  we  actually 
have  far  more  HRPT  stations  than 
previously  suspected,  and  many 
of  these  will  be  difficult  to  locate  as 
there  has  been  no  need  to  register 
the  existence  of  such  installa- 
tions. Although  the  pro-"Radio 
LAN'  forces  see  the  number  of 
such  stations  as  relatively  stable* 
the  experience  with  WEFAX  indi- 
cates that  the  numbers  could  rise 
dramatically  as  technological  ad- 
vances continue  and  the  cost  of 
installation  falls.  Imagine  your  fo- 
cal 1700-MHz  noise  floor  in  a  few 
years  if  you  set  up  an  HRPT  sys- 
tem* only  to  discover  that  a  local 
business,  university,  or  other 
agency  is  passing  around  data  on 
an  rf  LAN*  Ditto  for  an  existing 
installation  whose  location  is  un- 
known, causing  the  installation 
of  a  local  1700-MHz  noise  gen- 
erator. 

The  impact  on  WEFAX  opera- 
tions (1691  MHz)  is  uncertain;  it 
all  depends  on  the  frequency 
stability  of  the  LAN  rf  sources 
and  their  proximity.  You  may  very 
well  need  rf  pre-filters  to  avoid 
desensing,  and  these  will  degrade 
your  system  noise  floor.  Each  and 
every  one  of  the  hundreds  of  exist- 
ing WEFAX  stations  also  repre- 
sents the  nucleus  of  a  future 
HRPT  installation  since  antennas 
and  rf  capability  are  already  in 
place! 

If  this  were  not  bad  enough,  the 
FCC,  in  replying  to  the  Radio  LAN 
proposal,  responded  with  a  notice 
of  proposed  rule  making  (NPRM) 
that  was  far  broader  than  the  ini- 
tial LAN  proposal,  leading  some  to 
suggest  that  it  was  now  "open 
season"  on  the  1700-MHz  band? 
By  raising  the  possibility  of  remote 
rf  digital  links,  the  industry  is 
buzzing  with  Ideas  on  what  could 
be  accomplished  if  only  the  erp 
limits  could  be  raised  by  a  "mere" 
10dBorso! 

The  inherent  mobility  of  Radio 
LAN  units  presents  very  real  diffi- 
culties even  if  we  consider  only 
existing  HRPT  installations.  Their 
very  existence  may  very  well  pro- 
pose a  fatal  inhibition  on  the  de- 
velopment of  new  installations. 
Expansion  of  the  1700-MHz  rf 
data-link  concept  represents  the 
potential  of  insupportable  rf  pollu- 
tion of  this  particular  window  into 
space.  An  rf  link  between  space 
and  ground  is  an  absolute  neces- 
sity, but  this  important  link  may 
well  be  drowned  out  by  thousands 
of  computer  and  other  digital  rf 
links  that  are  simply  a  conve- 


An  old  VHRB  shot  from  the  earlier  NOAA  series.  This  particular  picture 
has  the  Gulf  of  St  Lawrence  in  the  lower  right,  complete  with  ice  cover 
and  a  bit  of  Anticosti  Island.  All  the  interior  lakes  in  Quebec  and  the 
northern  Gaspe  Peninsula  are  snow  and  ice  covered,  The  circular 
feature  in  interior  Quebec  is  Lake  Manicouagan.  The  HRPT  images  are 
even  better,  with  higher  resolution  and  obtained  at  a  lower  attitude. 


nience  compared  with  the  hard- 
wired a  Item  a  live. 

Our  alternatives  are  remarkably 
limited  at  present.  The  comment 
period  on  the  FCC  NPRM  has 
passed  and  the  fate  of  the  pro- 
posal is  unknown.  If  the  Federal 
wheels  grind  slowly  enough,  we 
may  gain  some  leverage  in  deci- 
sion making  by  means  of  the  sec- 
ond alternative — the  registration 
of  HRPT  stations.  Such  a  registra- 
tion was  the  subject  of  Mr.  Bartrfs 
letter  that  generated  this  particu- 
lar column.  In  effect,  he  was  at- 
tempting to  locate  operational 
HRPT  stations  and  those  in  the 
"serious  planning"  stage.  NOAA 
is  willing  to  register  such  stations 
at  no  charge  and  with  no  obliga- 
tion, provided  they  can  be  locat- 
ed. Registration  of  your  installa- 
tion requires  that  you  furnish  the 
following  information: 

1)  Latitude  and  longitude  of  the 
station  to  the  nearest  minute. 

2)  The  name  and  address  of  the 
person  or  organization  operating 
the  station. 

3)  The  name,  address,  and 
phone  number  of  a  contact  per- 
son in  case  further  information  is 
necessary, 

This  information  should  be 
forwarded  to:  Office  of  Radio 
Frequency  Management,  Room 
6106.  Main  Commerce  Building, 
Washington  DC  20230.  If  you 
have  questions  or  need  more  in- 
formation, contact  Mr.  Richard 
Barth  at  (202)-377-0635. 

Registration  of  your  station  can 
have  two  possible  effects.  The 


first  is  direct,  Should  Radio  LAN  or 
other  such  systems  be  approved, 
registration  will  inhibit  siting  of 
such  a  system  close  enough  to 
your  installation  to  cause  harmful 
interference,  In  essence,  registra- 
tion will  protect  your  present  sta- 
tion foe  alio n(s).  The  second  effect 
of  registration  may  be  even  more 
significant.  If  the  number  of  reg- 
istrants rises  high  enough  to 
present  a  significant  administra- 
tive burden,  the  FCC  may  opt  to 
look  at  alternatives  to  the  1 700- 
171 0-MHz  band  and  that  would 
bode  welt  for  the  future! 

There  is  little  question  about 
registering  an  operating  HRPT 
station— you  had  better  do  it!  But 
what  constitutes  enough  "serious 
planning"  to  register  a  system 
that  is  not  yet  operational?  This  is 
a  judgment  call  for  each  individu- 
al, but  let  me  suggest  a  few  opera- 
tional guidelines  for  your  consid- 
eration. Any  existing  or  upcoming 
WEFAX  installation  can  receive  in 
the  1700^1 7 10-MH2  range  in 
question  by  simply  tuning  the  i-f  to 
the  146.510  156.5  MHz  range,  as- 
suming the  standard  137.5-MHz 
H  for  1691 -MHz  WEFAX.  I  cannot 
assume  how  you  might  wish  to 
use  or  experiment  with  such  a  sig- 
nal, but  if  you  are  equipped  and 
wish  to  do  so,  your  reception  ca- 
pability deserves  protection  since 
the  meteorological  satellite  (ink  is 
primary  in  this  band.  Give  it  some 
thoughtl 

New  TIROS  In  Orbit 

As  this  is  being  written  NASA 


has  broken  its  hard-luck  streak 
and  succeeded  in  launching  a 
new  TIROS  spacecraft  from  Van- 
denburg*  The  spacecraft  success- 
fully reached  orbit  and  prelimi- 
nary indications  look  very  good. 
Checkout  of  HRPT  and  APT  imag- 
ing systems  will  begin  shortly. 
Assuming  ali  goes  well,  this 
spacecraft  will  become  NOAA-10 
and  will  serve  as  the  replacement 
for  NOAA-6,  becoming  the  op- 
erational "morning  spacecraft* 
on  137.50  MHz.  Given  the  na- 
ture of  the  deadlines  for  column 
text  and  predict  data,  you  will  al- 
ready have  seen  this  change  re- 
flected in  the  December  predict 
listings,  in  which  NOAA-10  re* 
placed  NOAA-6 

Satellite  Bulletin  Board 

Those  of  you  with  computers, 
modems,  and  communications 
software  should  look  into  a  useful 
and  weM-run  bulletin  board  ser- 
vice (BBS)  provided  by  Jeff  Wa*- 
Jach  N51TU  This  board  (214-340- 
5850}  operates  24  hours  a  day  at 
300/1200  baud  with  8  data  bits. 
no  parity,  and  1  stop  bit.  This  is  a 
free,  open-access  service  sup- 
ported by  Jeff  and  a  number  of 
other  talented  folks  devoted  to 
providing  current  information  on 
both  manned  and  unmanned 
spacecraft.  Up-to-the-minute 
spacecraft  status  bulletins  are 
provided,  as  well  as  bulletins  con- 
taining the  Keplerian  elements  for 
a  wide  variety  of  satellites,  includ- 
ing NOAA  and  METEOR/COS- 
MOS spacecraft. 

The  system  also  provides  a 
comprehensive  electronic  mes* 
sage  system.  I  check  into  it  about 
twice  each  week  to  pick  up  and 
leave  messages  related  to  weath- 
er satellites.  Jeff  has  been  kind 
enough  to  offer  the  use  of  his  sys- 
tem for  message  traffic  between 
me  and  my  readers,  and  those  of 
you  with  message  traffic  may  want 
to  use  this  option.  Turnaround 
time  on  messages  should  be  dra- 
matically shorter  than  using  the 
mail,  so  if  you  have  ideas  or  input 
for  the  column  or  reasonably  short 
questions,  leaving  me  a  message 
on  the  system  would  be  a  very 
effective  way  to  get  my  attention. 
I  erase  all  messages  to  me  once 
they  have  been  successfully 
downloaded  ,  so  if  your  message 
number  disappears  from  the  cur- 
rent message  directory,  you  will 
know  I  got  it  and  you  can  start 
looking  for  a  reply. 

As  a  service  to  all,  I  am  posting 
an  open  message  at  the  begin- 
ning of  each  month  entitled  APT 
PREDICT.  This  message  will  con- 
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tain  reference  crossing  data  for 
the  month  in  the  same  format 
used  for  this  column.  While  the 
column  predicts  must  be  project- 
ed two  months  in  advance,  the 
monthly  data  in  the  open  message 
will  be  absolutely  current  and  thus 
will  avoid  the  inevitable  inaccura- 
cies that  are  unavoidable  when 
you  make  long-term  predictions 
for  spacecraft  in  relatively  low 
orbits. 

Color  Computer  3 

The  big  event  for  me  this  month 
was  the  fact  that  I  finally  got  my 
hands  on  the  long-awaited  CoCo 
3!  This  beauty  comes  stock  with 
1 28K  of  RAM  (compared  to  64K  in 
the  CoCo  2)  for  $219,  and  a  RAM 
upgrade  board  is  available  for 
$150  that  will  take  it  up  to  51 2K 
bytes! 

The  new  CoCo  runs  my  Version 
3  software  for  the  WSH  scan  con- 
verter with  no  problems,  providing 
full-frame  automatic  WEFAXt 
NOAA  APT,  and  both  240-lpm  and 


1201pm  display  in  a  256  x  256 
format  with  16  grayscale  shades. 
Version  4  is  in  the  works  now  and 
will  probably  be  ready  by  the  time 
this  appears. 

When  the  program  pack  is 
plugged  into  a  CoCo  1  f  2,  or  3  with 
128Kr  all  of  the  present  functions 
will  be  available.  The  real  fun  will 
occur  if  the  program  detects  the 
51 2K  RAM  in  a  CoCo  3!  In  that 
case,  the  system  will  ioad  an  im- 
age to  the  CoCo  memory  with 
1 ,024  pixels/line  with  768  lines!  Al- 
though the  system  will  still  default 
to  the  transfer  of  a  full-frame  im- 
age to  the  256  x  256  display,  if  you 
choose  to  freeze  the  image,  you 
will  have  a  whole  new  set  of  high- 
resolution  display  options  based 
on  the  recovery  of  portions  of  the 
highly  detailed  image  in  memory. 

Six  mediurrwesGlution  quad- 
rants will  be  available  (each  repre- 
senting approximately  1/3  of  the 
total  image  area  at  about  1/2  reso- 
lution) or  a  total  of  12  high-resolu- 
tion quadrants  can  be  displayed. 


This  latter  option  includes  every 
line  with  horizontal  resolution  that 
pushes  the  theoretical  limits  im- 
posed by  the  2,400-Hz  video 
subcarher. 

Since  the  original  very  high  res- 
olution image  is  toaded  directly  to 
memory  as  the  picture  is  received, 
you  can  explore  the  entire  image 
at  any  resolution  you  desire!  The 
pictures  are  truly  mind-blowing  in 
detail,  either  from  WEFAX  or  the 
polar  arbiters,  and  all  of  it  requires 
just  $369  in  computer  hardware 
and  the  less-than-$100  WSH  dis- 
play! I'll  keep  you  posted. 

Picture  of  the  Month 

Since  this  column  was  unex- 
pectedly diverted  to  the  subject 
of  HRPT,  this  month's  picture 
is  included  as  a  "teaser"  to  in- 
dicate the  mind-blowing  reso- 
lution attainable  with  an  HRPT 
installation.  The  problem  was  that 
I  had  given  away  my  last  HRPT 
sample.  Given  the  deadlines, 
I  opted  for  an  old  VHRR  shot 


from  the  earlier  NOAA  series. 

This  particular  picture  has  the 
Gulf  of  St.  Lawrence  in  the  lower 
right,  complete  with  ice  cover  and 
a  bit  of  Anticosti  Island.  All  the 
interior  lakes  in  Quebec  and  the 
northern  Gaspe  Peninsula  are 
snow  and  ice  covered,  The  circu- 
lar feature  in  interior  Quebec  is 
Lake  Manicouagan— possibly  an 
ancient  meteoric  impact  feature. 

To  give  a  sense  of  scale,  this 
feature  is  approximately  45  miles 
across.  This  segment  represents 
only  a  small  part  of  the  original 
image.  The  HRPT  images  are 
even  better,  with  higher  resolution 
and  obtained  at  a  lower  altitude. 

Note 

References  to  WSH  refer  to  the 
Third  Edition  of  the  Weather  Sat- 
ellite Handbook ,  available  directly 
from  the  author  at  the  address  at 
the  beginning  of  this  column,  for 
$12.50  plus  $1  shipping  and  han- 
dling in  the  U.S.  and  $2  else- 
where.! 


UN! 


John  Edwards  K12U 

PO  Box  7$ 

Middle  Village  NY  1 1379 

THE  FUNKER  FOLLIES 

Have  you  ever  sat  down  and 
thought  about  the  "worsts'"  in 
your  life? 

Perhaps  it  was  the  time  you 
upchucked  over  Mary  Sue  Penny- 
packer  at  the  high  school  prom  (a 
first  brush  with  rye  whiskey  can  do 
that  to  a  guy).  Or  maybe  it  was  the 
time  you  opened  that  envelope 
from  the  FCC  containing  your  vir- 
gin Novice  call.  Remember  how 
you  felt  when  you  first  realized 
that  you  would  be  sending  GQs 
with  KA0OOO  at  5  wpm  until  you 
coutd  upgrade?  Or  perhaps  it  was 
the  time  you  were  installing  your 
tribander  and  you  dropped  the 
wrench  into  the  windshield  of  your 
new  Corvette?  Ah,  memories. 

For  me,  the  ultimate,  worst,  all- 
time,  crummy,  most  rotten  experi- 
ence was  my  first  job.  It  was  with  a 
company  in  the  ham  radio  busi- 
ness, which  should  tell  you  some- 
thing right  off  the  bat. 

Now,  for  most  of  you,  getting  a 
job  with  a  ham  radio  company 
probably  sounds  like  a  dream 
come  true.  Al!  you  do  every  day  is 


Number  1 6  on  your  Feedback  card 


sit  down  at  your  desk  and  work  DX 
on  20,  right?  Sure.  And  magazine 
writers  live  in  Park  Avenue  pent- 
houses, (Some  writers  may  actu- 
ally live  in  such  abodes,  but  cer- 
tainly not  those  who  toii  for  ham 
radio  magazines.) 

This  job,  which  was  with  a  com- 
pany that  made  hand-held  micro- 
phones, sucked  coax.  Yes,  it 
sounded  good  when,  in  response 
to  my  resume,  the  company  presi- 
dent called  to  describe  the  posi- 
tion tome,  "You'll  be  our  advertis- 
ing manager,"  he  said.  But  little 
did  I  know  that  being  advertising 
manager  of  a  company  with  ap- 
proximately $100,000  in  gross 
yearly  sales  wasn't  exactly  the 
same  as  being  head  of  promotion 
for  General  Motors. 

I'll  admit  my  qualifications  for 
the  job  weren't  exactly  outstand- 
ing, either,  {I  was  a  recent  college 
grad  with  absolutely  no  work  ex- 
perience.) But  at  $8,000  per  year, 
my  boss  was  getting  a  steal  {even 
in  1979,  I  was  undoubtedly  the 
lowest  paid  advertising  manager 
in  the  United  States).  I  mean,  how 
many  companies  can  ever  say 
they  had  Mr.  Fun!  in  charge  of 
their  advertising  program? 

The  first  problem  was  my  boss. 


a  Mr.  Ronald  T.  Funker  Jr.  Now, 
Funker  Mikes  was  a  funny  outfit 
because  Funker  Jr.T  president  of 
the  firm,  was  and  wasn't  my  boss. 
The  real  head  of  the  outfit,  if  you 
took  the  time  to  scratch  beneath 
the  letterhead,  was  Ronald  T, 
Funker  Sr+— Funker  the  First  or 
Funker  the  Futz,  as  his  employees 
called  him. 

Funker  the  First  founded  the 
firm  in  the  60s.  Funker  Mikes  ran 
ads  in  QST  that  showed  a  little 
man  lifting  a  big  microphone  on 
his  knee.  The  ads  made  no  sense, 
but  you  may  remember  them  and 
they  made  the  company  a  lot  of 
money. 

Anyway,  through  an  intra-family 
squabble  that  was  a  Grade  Z  ver- 
sion of  television's  "Dynasty," 
Funker  Jr.  had  wrested  control  of 
the  mighty  mike  conglomerate 
away  from  Funker  the  First.  As  a 
result,  the  first  Funker  had  a  big 
ceremonial  office  in  which  he  sat 
(in  a  funk)  doing  little  except 
sharpening  his  vengeance  toward 
Funker  Jr. 

Funker  Sr,  would  show  his  ani- 
mosity toward  Funker  Jr.  in  the 
most  humorous  and  witty  ways, 
like  calling  him  "stupid."  Funker 
Jr.,  on  the  other  hand,  was  even 
more  subtle.  He  would  place  a 
rancid  onion  inside  the  ceremoni- 
al microphone  on  Sr.'s  desk  or 
loosen  the  bolts  on  his  father's 
chair  so  he  would  strike  his  head 
against  the  wall  whenever  he  sat 
down.  There  wasn't  much  of  what 


you  would  call  love  between  the 
Funkers. 

As  I  mentioned,  Funker  Jr.  was 
the  Funker  who  hired  me.  There- 
fore,  ipso  facto,  Funker  the  First 
hated  my  guts.  I  initially  sensed 
this  when  the  old  man  refused  to 
shake  my  hand,  But  Funker  Jr. 
told  me  not  to  worry,  calling  his 
father  a  "crazy  old  coot/'  and  said 
I  should  get  to  work. 

Sage  advice.  The  onty  problem 
was  that  there  was  no  work.  The 
Great  CB  Boom  was  dying  out  and 
the  microphone  market  was  in  a 
sort  of  depression  (in  the  same 
sense  that  a  Cray  supercomputer 
is  sort  of  a  micro).  In  short,  Funker 
Mikes  wasn't  selling  many  of  its 
namesakes.  (Microphones,  that 
is,  not  Funkers.  Although  selling 
some  of  the  Funker  clan  might  not 
have  been  a  bad  idea,  either.) 

At  any  rate,  Funker  Mikes  sold 
only  to  the  ham  community.  The 
elder  Funker  refused  to  market 
any  of  his  products  to  military  or 
commercial  users.  I  don't  think  he 
had  any  reason  for  this  not-so- 
shrewd  marketing  move;  it  was 
just  that  it  probably  never  oc- 
curred to  him  that  anyone  but 
hams  used  hand-held  micro- 
phones, Go  figure  it, 

Funker  Jr.  permitted  me  to  run 
ads  in  only  three  ham  publica- 
tions. I  won't  name  the  periodi- 
cals, but  you  can  probably  guess 
most  of  the  titlest  since  there  were 
only  about  four  or  five  ham  titles 
on  the  market  at  that  time.  (Hint: 
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71  Meadow  Road,  New  Castle,  Del.  19720  302-328-7728 
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MICROLOG  KDK  SANTEC  KANTRONICS 
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Large  Inventory,  Daily  UPS  Service 
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New  Equipment  Order  &  Pricing 

Prices  are  subject  to  change  without  notice  or 
obligation.  Products  are  not  sold  for  evaluation. 
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PacCoMM  TNC-220 


'124.95 

KIT 


HF  /  VHP  Terminal  Node  Controller 

*1 59.95 

ASSEMBLED 


The  TNC-220  is  a  new,  low-cost  Packet 
Terminal  Node  Controller  evolved  from 
the  PacComm  TNC  200  (TAPR  TNC  2). 
It  uses  more  large  scale  integrated  cir- 
cuits and  fewer  components  to  provide 
greater  functionality,  reliability  and 
sensitivity  with  reduced  size  and  cost. 
The  single-chip  modem  used  for  both  300 
baud  HF  and  1200  baud  VHF  operation 
has  two  radio  ports.  Switching  between 
ports  is  done  entirely  in  software  and  no 
cable  changing,  no  switch  setting  and  no 
retuning  is  required!  The  HF  port  has  an 
active  bandpass  filter  and  provides  either 
FSK  or  AFSK  keying.  An  optional  tuning 
indicator  slides  inside  the  cabinet.  A 
standard  modem  disconnect  header  will 
connect  accessory  high-speed  or  satellite 
modems. 


Two  radio  ports 
7910  single  chip  modem 
300  and  1200  bauds 
Enhanced  command  set 
Multi-color  status  LED's 
Supports  RS-232  and 
TTL  computers 
Active  HF  bandpass  filter 
Tuning  indicator  option 
12  volt  DC  operation 
Premium  quality  case 
6"  w  x  2"  h  x  7*  d 


The  TOC220  has  the  familiar  TAPR 
command  set  and  AX.25  Level  2  Version 
2  protocol  running  on  a  Z-80  processor 
with  32k  bytes  of  EPROM  and  16k  bytes 
of  battery  backed  RAM.  A  Zilog  8530 
SCC  performs  all  packet  HDLC  in 
hardware.  The  terminal  port  can  select 
either  RS-232  or  TTL  for  your  C-64/128, 
VJC-2G  or  other  TTL  computer.  Five 
large,  color *coded  LED's  clearly  indicate 
status  at  a  glance.  The  power  switch  is 
now  located  on  the  front  panel.  The 
TNC-220  is  enclosed  in  a  rugged  ex- 
truded aluminum  cabinet  with  an  attrac- 
tive two-tone  blue  front  panel  All  indi- 
cators and  controls  have  large,  clear 
labels. 

Tech  Line  (813)  874-2980 

Write  For  Free  Packet  Catalog 


ORDER  DIRECT    800-223-351 1     FREE  UPS  BROWN 


Pac-Comm  Packet  Radio  Systems,  3652  West  Cypress  St.,  Tampa,  FL  33607   -152 
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Two  of  the  magazines  had  titles 
with  seemingly  random  letters  of 
the  alphabet  and  the  other  used  a 
number  for  its  title.) 

Now,  you  might  think  this 
sounds  like  pretty  easy  work.  I 
mean,  running  the  same  ads  in 
three  magazines  doesn't  sound 
like  the  toughest  full-time  job  on 
the  face  of  the  earth.  And  it 
wasn't.  As  it  turned  out,  things 
were  extremely  easy.  Too  easy,  in 
fact.  Too  stupefyingly  boring 
easy.  Day  after  day,  I  would 
trudge  to  my  desk,  open  a  note- 
book,  and  try  to  look  busy. 

Have  you  ever  tried  to  look  busy 
when  you  had  absolutely  no  work 
to  do?  ltTs  not  as  easy  as  it  sounds. 
After  alt,  there  are  only  so  many 
pencils  to  sharpen,  so  many 
drawers  to  arrange,  and  so 


many  paper  airplanes  to  throw. 

After  a  few  weeks,  I  began  to 
long  for  work— real  work.  Sitting 
at  my  desk,  eyes  blankly  fixed  on  a 
copy  of  a  ham  magazine,  I  would 
dream  of  meaningful  labor.  I 
longed  to  write  reports,  to  attend 
business  meetings,  to  get  yelled 
at  by  a  boss.  After  a  while,  things 
got  even  more  desperate.  I  began 
to  think  of  myself  doing  work  I  nev- 
er would  have  contemplated  in  the 
past.  I  wanted  to  be  a  window 
washer,  or  a  fellow  who  painted 
suspension  bridges,  or  the  guy 
who  replaces  the  light  bulbs  on 
top  of  broadcast  towers.  I  even 
wanted  to  drive  a  New  York  City 
taxi!  Arrrgh! 

Meanwhile,  Funker  Mikes  was 
failing,  and  there  was  nothing  I 
could  do  to  stop  the  company's 


inexorable  slide  into  oblivion. 
Funker  was  yelling  at  Funker,  and 
I  was  responsible  for  placing  ads 
in  three  magazines,  I  had  to  regu- 
larly pinch  myself  to  be  sure  I 
wasn't  in  some  sort  of  Ham  Hell 
(Please,  dear  God,  I'll  never  forge 
another  DX  Q3L) 

Then,  slowly,  like  a  landscape 
appearing  before  my  eyes,  the 
truth  revealed  itself  to  me.  I,  John 
Edwards,  was  a  pawn  in  a  chess 
game.  And  not  even  a  fancy  chess 
game,  with  Civil  War  characters 
sold  by  the  Franklin  Mint.  I  was  the 
pawn  in  a  chess  game  with  plastic 
pieces  from  a  five-and-dime  store. 

The  truth,  in  all  of  its  horrifying 
glory,  was  that  Funker  Jr.  was  us- 
ing me  to  get  back  at  Funker  Sr.  It 
didn't  make  any  difference  wheth- 
er or  not  my  job  ever  made  a  damn 


cent  for  the  company.  I  was  there 
out  of  pure  and  simple  spite. 
Funker  Sr.  didn't  have  the  nerve, 
will,  or  power  to  fire  me,  and 
Funker  Jr<  was  going  to  keep  me 
in  my  stupid  job,  paying  me  8,000 
crummy  bucks  a  year,  until  either 
the  world  or  Fun  ker  Mikes  came  to 
an  end,  I  was  a  capitalist  toot! 

That  evening,  I  quickly  drove 
home  to  my  one-bedroom  apart- 
ment. After  gulping  down  a  quick 
snack,  I  threw  all  of  my  meager 
possessions  into  a  suitcase  and 
drove  to  my  mother's  home  about 
300  miles  away  for  R&FL  Funker 
Jr.  never  called  me,  and  my  best 
memory  of  the  whole  experience 
was  seeing  the  Funker  Mikes 
sign  slowly  growing  smaller  and 
dimmer  in  my  car's  rear-view 
mirror.  ■ 


Number  T4  on  your  Feedback  card 


Mike  Stone  WB0QCD 
PO  Box  H 
Lowden  IA  52255 

CAMERAS  AND  VCRs 

My  first  three  columns  took  you 
step  by  step  through  the  basics  of 
amateur  TV.  This  month,  let's  talk 
about  a  subject  that  this  column 
hasn't  touched  upon  much:  cam- 
eras and  VCRs.  One  of  the  big 
problems  in  getting  on  ATV  is  the 
expense  of  a  good  camera.  To  get 
a  good,  small,  lightweight,  full-col- 
or camera  a  few  years  ago,  you 
had  to  take  out  a  bank  loan  to 
finance  it. 

But  have  you  checked  out  the 
prices  today?  VCR-type  color 
cameras  have  dropped  signifi- 
cantly in  retail  price  since  1985. 
The  market  for  VCR  home  video 
equipment  and  movie  rentals  sky- 
rocketed during  this  period  and  is 
still  riding  high  today.  A  larger 
market  means  more  fierce  com- 
petition and  lower  prices  for  the 
consumer. 

Today,  if  you  shop  around,  you 
can  buy  a  no-frills  home  VCR 
recorder  for  less  than  $250.  Play- 
er-only units  are  evert  less.  A  good 
color  camera  with  a  zoom  lens 
and  auto  everything  averages 
around  $400-$600,  Oh  sure,  you 
can  spend  a  lot  more— and  most 
people  might  want  to  with  ail  the 
neat  options  now  available,  such 


as  color  keyboard  graphic  genera- 
tors, timers,  clocks,  and  the  like- 
but  you  don't  have  to  just  to  have 
something  nice  for  ATV. 

Keep  in  mind  that  such  a  pur- 
chase will  most  likely  be  used  for 
recording  the  growth  years  of  the 
family  just  as  old  8mm  movies 
used  to  do.  (This  is  a  good  ap- 
proach to  use  on  the  XYL  to  justify 
stretching  the  budget.)  Many  of 
you  already  have  such  equip- 
ment, and  this  expense  has  al- 
ready been  incurred.  Great! 

VCR-type  cameras  and  record- 
ers can  be  interfaced  into  fast- 
and  slow-scan  TV  systems  very 
easily.  With  such  gear,  you  are 
halfway  to  getting  active  on  the 
mode. 

What  if  this  type  of  purchase, 
though,  is  a  bit  too  heavy  for  the 
beginning  ATVer?  At  hamfests 
there  are  tables  full  of  surplus 
industrial-type  closed-circuit  se- 
curity black-and-white  cameras 
for  $30-$90?  They  will  work  just 
fine.  You  can  go  to  any  major 
hamfest  these  days  and  see  good 
deals  on  used  camera  and  VCR 
equipment.  Some  come  with  lens- 
es, some  without. 

Cameras  are  scary  to  buy  sight 
unseen.  My  best  method  is  to  look 
closely  at  the  unit.  Is  it  scratched 
or  dented,  or  does  it  have  dan- 
gling broken  parts?  Is  the  lens 
cracked?  Does  the  viewfinder  TV 
screen  work?  Taik  to  the  seller 


and  get  him  to  say  whether  or  not 
this  camera  really  works.  (Flea 
marketeers  don't  lie,  do  they?) 
Ask  him  if  there  are  any  burn 
marks  or  spots  on  the  camera 
tube  itself.  Then  watch  his  eyes  on 
the  big  question:  Let's  go  inside, 
hook  this  camera  up  to  a  monitor 
and  110  V  ac,  and  give  it  a  try, 
OK?  If  he  starts  doing  the  back- 
stroke or  says  he  is  too  busy  work- 
ing  at  his  table,  beware. 

If  you  do  get  stuck,  most  re- 
placement camera  tubes  are  not 
all  that  expensive.  A  good  source 
of  used  and  new  tubes  (and  good 
working  cameras,  for  that  matter) 
is  Mel  Shadbolt  W0KYQ  at  ATV 
Research,  1305  Broadway,  Dako* 
ta  City  NE  68731 1  Mel  actually  be- 
gan the  former  AS  Magazine  with 
the  help  of  Wayne  Green  and  73 
many  years  ago.  He  Is  a  respected 
ham  and  will  help  you  with  what- 
ever you  need. 

An  old  discarded  black-and- 
white  camera  picked  up  for  $10  in 
non-working  condition  can  some- 
times be  revitalized  for  little  cost. 
The  classified  advertising  section 
in  The  SPEC-COM  Journal  often 
has  such  bargains,  too.  Some- 
times, big  hefty  studio-type  cam- 
eras that  work  are  sold  or  given 
away.  Most  people  want  small, 
lightweight  units,  If  you  have  the 
room  for  a  CBS-3,  which  weighs 
more  than  your  mother-in-law,  go 
for  it.  Won't  the  neighbors  be 
impressed? 

Interfacing  Video  Equipment 

The  camera  and  VCR  plug 
directly  into  fast-  and  slow-scan 
TV  converters.  You  might  encoun- 
ter some  uncommon  connector 
problems,  but  they  can  be  easily 


overcome.  Most  slow-scan  con- 
verters use  BNCs  for  camera 
inputs.  Radio  Shack  has  all  kinds 
of  adapters  to  get  you  down 
to  a  BMC  male.  Fast-scan  TV 
transceivers  use  either  SO-239S, 
RCAs,  or  BNCs.  Video  cables 
should  be  75  Ohms. 

Length  is  not  critical  for  the  ham 
shack  if  you  want  to  mount  your 
camera  up  close  to  the  ceiling  in  a 
nearby  corner  and  run  a  length  of 
cable  over  to  your  rig.  Some  will 
get  a  tripod  to  put  it  on,  while  oth- 
ers will  just  rest  it  on  a  pile  of  old 
73s.  Be  sure  and  hide  the  wires  so 
that  the  kids  and  XYL  don't  trip 
over  them,  making  the  rest  of  us 
watch  pictures  resembling  a  heli- 
copter out  of  control. 

There  are  video  level  bright- 
ness and  contrast  settings  on  the 
FSTV/SSTV  rigs,  so  don't  worry  if 
you  don't  see  anything  like  that  on 
the  camera  itself. 

VCRs  are  realty  nifty  once  inter- 
faced on  ATV.  They  can  be  fed  an 
ATV  signal  one  of  two  ways: 
direct^  ATV  downconverter  CH.3 
or  sampled  video  outputs  right 
into  the  VCR  or  indirect— by  sim- 
ply pointing  the  camera  on  the  TV 
set.  The  direct  method  seems  to 
work  best  for  stronger  signals  and 
presents  a  full-screen  image  on 
the  replay.  On  weaker  or  sync-un- 
stable signals,  filming  right  off 
Mthetube"  works  best,  especially 
on  DXing.  To  send  someone  your 
best  pictures  of  your  shack  and 
then  to  see  them  coming  back  on 
instant  replay  is  something  that's 
not  done  in  any  other  amateur 
mode. 

I  have  nearly  six  years*  worth  of 
videotaped  cassettes  of  ATV 
QSOs  and  special  events.  It  is  a 
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Crystal  Filters, 
8  &  10  Pole  for 
Kenwood,  ICOM, ' 
and  YAESU 


N£W  TS-440S  SS8  2,1  kHz  matched  filter  set  consists 
of  one  each  455kHz  and  one  38MHz  3  pote  crystal 

filters  -$15000 

TS-440SM30  2  Crystal  Filter  Package  consists  of  2. 1  or 
18  NHz  SS8.  400  Hz  of  250  Hi  CW  fitters  -  $1 10.00; 
Individual  crystal  fi  Iters  -  $6000  each. 
TS-94Q/93Q  CW  400  Hi  8-Pole  match  set,  mounted  on 
printed  circuit  boards  -  $1 50.00. 
TS-9407930  SSB  -  2.1  kHz  8-pOle  matched  set.  ■ 
$150,00 

930/940  SSB  -  Electronic  Switch  Kit*  Transmit  through 
original  filters  -  $30.00 
TS-430  -  SSB  2.1  kHz  Cascade  Kit    S75.0O 
NEW  FOR  ICOM  RADIOS 

EXACT  r*p*iC«T»nt  for  a  44 A  SM  00 

EXACT rapiKtrmentf Of FL52A SflBOO 

For  ICOM  271/471 

*4  10  pp*SSD«na  fitters  $85.00*1000 

cw40om  *8^9? 

fUO,  PU2 4  £145  wwvm  reoaeemfni  S60 

Check  RS#  lor  A4*Wfifter  selection  guide  cowering  many 
other  radios. 

INTERNATIONAL  RADIO  INC. 

747  SW  South  Maeedo  Blvd.    Port  St.  Luc**  FL  334*2 

(30$)  879-6*88  ^97 


ESTABLISH  A  HAM  TESTING 
CENTER  IN  YOUR  AREA 


As  of  1984,  all  ham  radio  license  testing  is 

handled  by  the  amateur  radio  community  itself. 

Teams  of  three  Extra  Class  volunteer  examiners 

|VE'sjcan  now  conduct  all  ham  license  upgrade 

examin  at  ions- 
Administering  Technician  through  Extra  Class 

examinations  is  no  harder  than  administering 

Novice  examinations  —  which  VE's  have  done  for 

decades   We  offer,     fastest  VE  accreditation, 

complete  instructions,  immediate  testing      with 

testing  fees  (expense  reimbursement!  shared  with 

the  VE  team. 

Send  an  SASE  today  for  a  VE  application  if  you 
are  an  Extra  Class  amateur  and  serious  about  con- 
ducting  periodic  amateur  radio  examination  ses- 
sions in  your  area  so  that  others  may  upgrade. 


HAM 


IT  UP! 


W5YI-VEC 
P,0.  Box  #10101 
Dallas  TX  75207 
|817)  461-6443 


Let's  get  Amateur  Radio  growing  again! 


WEsmmvoRT 


n-xgrraiM 


HEAR  THE  LATEST? 

YOU  WILL  IF  YOU  READ 

THE  WESTUNK  REPORT 
S22.50/YEAR  / 

REQUEST  YOUR  FREE  SAMPLE 


THE  WESTUNK  REPORT 

28221  Stanley  Ct„  ^^   *>» 

Canyon  Country,  CA  91351       ^pr  <£^ 
{805)  251-7180  machine 
(80S)  251-5558  modem,  entry:  WLR  ^  13a 


UNADUJJV 


CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns- 
Traps-Remote  Coaxial  Switches 

Or  Write  To: 
UNADILLA  DIV.  of  ANTENNAS  ETC. 

P.O.  Box  215  BV    ANOOVER,  MA,  01810 
617475-7831  ^,3e 


^£2  Do  you  check  the  actual 

operating  frequency  of  your 
rigs  from  time  to  time  using  a 
good  frequency  counter? 

At  A  500  MHz  pocket  fre- 
quency counter,  with  4  digits 
(switchable  to  6)  only  $49.95. 

500  MHz  handheld  frequency 
counter,  7  big  digits  $79.95. 

%Mt  Do  your  rigs  copy  the 
really  weak  signals???? 


A 


PA- 19  Preamp,  0.5  to 

200   MHz,    19  db  (10x)  gain 

DIGITREX  ELECTRONICS 

division  of  NO 

10073  Worth  Mary ann  ^tos 

Northville,  MI  48167 

Personal  checks  or  money  orders  are  accepted. 
OrcaJUnaCOD     Phone  31 3-346-731  a  NOW 


10FT 

CR  30 

ILLUST 


ROOF  TOWERS! 

A  size  to  fit  your  needs 
6,  10,  or  15  ft. 

Competitively  Priced 
Only  from  your 
CREATE  dealer 

Galvanized  Steel 
Bracing  and  Hardware 

Distby  **t&7 

ORION  HI-TECH 

P.O.  Box  8771, 
Calabasas,  CA. 

91302 


.». 


"The 

ultimate  in 

Touch -Tone  control" 


The  rrC-32  Intelligent  Touch-Tone  Control  Board 
is  the  only  decoder  wrtfi  tne  power  of  3  built-in 
microcomputer  That  means  maximized  capacities 
at  a  competitrve  price.  Features  include  2%  remotely 
controllable  outputs,  sense  and  alarm  inputs,  and 
command  acknowledgement  in  Morse  code.  Plus 
tjasrc  repeater  and  remote  base  control  functions, 
ouift-in. 

Strengthen  ttie  foundation  of  your  Touch-Tone 
remote  control  system.  Don't  settle  for  a  "dumb" 
decoder,  when  for  just  a  little  more  you  can  have 
the  power  of  ACC  working  for  youl 

To  order,  use  MasterCard  /Visa  or  send  £?75  plus  $7.50  for 
UPS  air  shipping.  California  residents  add  sates  lax  Specify  a 
command  code  prefix  (between  1  and  7  dirjils),  and  a  calls  ign 
if  for  repealer  use.  lb  order  tne  manual  only,  just  send  S  10.00 

advanced 
computer  ^*3 
controls,  inc. 

2356  WttSfl  Art.  •  Santa  On,  CA  95051     (408)  7274334 


CICC 


oaVM 


a«° 


i**^*** 

**>?£** 


M0 


P&*** 


HCt 


e*Pct 


22 


I 


Since 

1 965 


I 


Call  or  Write 
JAN  CRYSTALS 

P.O.  Box  06017 

Fort  Myers 
FL  33906-6017 

(813)936-2397 


VISA 


"When  You  Buy,  Say 73" 
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lot  of  fun  during  a  coJd  winter  night 
to  replay  these  tapes  to  others  and 
"see"  how  far  we  all  have  come  in 
just  a  few  years. 

In  every  group,  a  member  pass- 
es away  now  and  then,  it  is  heart- 
warming to  replay  videotaped  ma- 
terial of  that  ATV  friend  now  gone. 
Later  on,  me  families  will  want  a 
copyt  too.  I  edit  most  of  my  tapes 
and  condense  them  into  shorter 
programs.  Most  of  them  have 
dates  and  titles.  The  coming  of  the 
VCR  has  been  a  big  boost  to  the 
operating  capabilities  of  the  ATV 
operator  in  the  80s, 

Location 

Where  is  the  best  place  to  put 
your  ATV  camera?  It  depends  on 

what  you  want  to  show.  Some  ATV 
operators  like  to  be  flexible  with 
their  camera  and  have  it  mounted 
so  thai  they  can  quickly  remove  it 
and  hand-hold  It  on  the  subject 
material.  It  is  fun  to  be  able  to  walk 
around  with  your  camera  in  the 
shack  and  show  different  pieces 
of  gear  or  that  latest  project  that 
you  are  building.  Others  like  to  fix 
their  camera  on  a  wall  mount  or 
tripod  so  it  points  down  at  the  op- 
erating position.  Some  like  it  fac* 
ing  them  head  on,  while  others 
like  a  backside  approach,  catch- 
ing the  majority  of  their  equipment 
in  the  picture  as  well.  It  just  de- 
pends on  your  room,  the  capabili- 
ties of  your  camera,  and  what  you 
like  to  show. 

Slow-scanners  need  to  have  the 
camera  close  by  for  focusing  on 
close-up  picture  photography.  Did 
you  know  that  color  SSTV  can 
be  sent  from  black-and-white 
cameras?  Kodak  gelatin  red- 
green-blue  filters  can  be  placed  in 
front  of  the  camera  lens  and 
4 'snatched' '  into  three  memories 
for  a  bright  and  beautiful  full-color 
picture.  That  method  is  fading 
slowly  with  the  advent  of  more  so- 
phisticated color  SSTV  equip- 
ment, such  as  the  ROBOT  4G0C, 
450C.  and  12G0C  units,  which  ac- 
cept color  cameras  for  inputs. 

Wide-angle  lenses  are  a  near 
must  for  the  fast-scanner  to  get 
the  most  in  the  picture.  The  walls 
of  every  ATV  shack  are  lined  with 
CO-ATV  and  callsign  posters  for 
the  camera  to  focus  in  on. 

Using  your  camera  on  ATV  is 
certainly  a  lot  of  fun,  One  night,  we 
all  transmitted  our  shack  pictures 
one  by  one  "upside  down''  to  an 
individual  who  was  just  getting 
started.  The  terrible,  sneaky  plan 
backfired  when  he  came  back  on 
the  air  a  little  while  later  proclaim- 
ing that  he  had  simply  turned  his 
TV  set  upside  down  to  compen- 
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Photo  A  Bit!  Bryant  K9KKL  of  Springfield,  tfiinois,  sends  his  FSTV 
picture  1 10  mites  to  WB0ZJPin  St.  Louis,  Missouri  (100  Watts). 


sate  for  our  mischief   .  .  shucks! 

Many  ATVers  have  more  than 
one  camera.  Some  have  them 
spotted  all  over  the  place.  Con- 
trolling is  done  by  manual  video 
switchers  or  more  elaborate  auto- 
matic 'scanning"  switchers 
found  in  surplus  CCTV  buy-outs, 
A  few  brave  souls  mount  a  camera 
on  the  roof  or  on  their  tower.  If  you 
go  first-class,  you'll  put  it  in  a 
weatherproof  box  and  add  a 
heater,  a  rotor  motor  that  pans 
and  tilts,  and.  of  course,  a  wind- 
shield wiper  in  case  it  rains  (and 
they  think  I  am  kidding,  Warren 
W5DFU), 

WOWT-TV  in  Gmahat  Ne- 
braska, has  an  800-foot  lower  with 
TOWERCAM  on  it,  controlled  by 
WBOCMC  and  the  local  Omaha 
ATV  repeater  crew,  Imagine  the 
thrill  of  tracking  bad  weather  as  it 
passes  through  the  area  and  see- 
ing the  night  lights  of  the  city  or 
that  blonde  beauty  sunbathing  17 
miles  away.  Shame  on  you.  John. 

Finally,  you  can  feed  anything 
that  is  video  into  ATV  transmit- 
ters— cameras,  VCRs,  comput- 
ers, other  TV  setsT  games,  and  so 
on.  That  really  opens  the  door  for 
a  wide  range  of  available  ATV  en- 
tertainment. 

ATV  Repeaters  and  Remote 
Transmitters 

I  promised  a  few  words  about 
ATV  repeaters.  A  few  points  I 
touched  on  in  earlier  columns 
should  be  re-mentioned,  It  is  not 
uncommon  to  hear  a  "new"  ATV 
group  {active  fewer  than  two 
years)  start  making  plans  for  an 
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ATV  repeater  right  away.  That,  in 
my  opinion,  can  be  a  fatal  mis- 
take.  Why?  Because  UHF 
FSTVers  need  at  least  a  couple 
years  of  self-development  at  their 
own  stations  to  get  to  the  point 
where  they  have  their  equipment, 
cables,  antennas,  preamps.  and 
the  like  operating  at  near  full  ca- 
pacity on  simplex  frequencies. 

So  what  if  you  live  30  or 40  miles 
from  each  other?  Making  those 
ATV  pictures  appear  on  the  other 
guy's  screen  is  most  of  the  fun. 
ATV  repeaters  (like  any  type  of 
relay  device)  can  discourage  self- 
improvement  activities.  It  is  only 
human  nature  to  become  lazy. 
Simply  put.  if  you  get  12  of  your 
best  friends  to  gel  on  UHF  FSTV 
with  you  and  your  group  puts  up 
an  ATV  repeater,  it  is  likely  that  1 1 
of  them  won't  get  out  more  than 
10  miles  in  the  next  20  years.  I 
have  seen  it  happen  in  so  many 
areas. 

Do  it  on  simplex  for  a  while,  and 
once  you  feel  that  your  group  has 
experienced  its  share  of  growing 
pains;  has  operated  multi-ele- 
ment beam  arrays,  mast-mounted 
preamps,  and  hardline  or  at  least 
9913  coaxial  cable;  and  has 
worked  a  lot  of  DX  out  to  several 
hundred  miles  (if  that  is  possible 
in  your  area),  then  and  only  then 
should  you  consider  an  ATV 
repeater  system.  Irresponsibly 
thrownnjp  repeaters  might  grab 
quite  a  bit  of  interest  in  the  begin- 
ning, but  once  people  start  getting 
hit  with  simple  UHF  or  video-relat- 
ed problems,  interested  users  will 
drop  like  flies. 


Polarization  May  Be  Hazardous 

to  Your  Health 

Repeaters  must  be  placed  in 
the  right  antenna  polarisation 
mode  as  well,  or  severe  damage 
to  activity  levels  can  occur.  In  Indi- 
anapolis,  Indiana;  Columbia, 
South  Carolina;  Minneapolis  and 
St.  Paul,  Minnesota;  and  parts  of 
Kentucky,  New  York,  and  Texas, 
well-intentioned  people  decided 
to  change  from  the  antenna  polar- 
ization used  tor  years  by  ATVers 
to  vertically  polarized  ground- 
plane  antennas  on  their  re- 
peaters. 

Immediately,  most  people 
changed  their  antenna  polariza- 
tion to  work  the  repeater.  (There  is 
a  20-dB  loss  factor  on  cross-polar- 
ized signals.)  Many  promised  to 
have  switchable  array  systems, 
but  never  went  back  to  the  former 
mode,  Some  refused  to  make 
the  change.  Others  dropped  out 
of  ATV  because  they  did  not 
have  the  time,  ability,  or  money  to 
make  the  switch.  Those  stations 
out  50-100  miles  or  more  were  left 
in  the  cold  and  were  forced  to 
change  or  search  elsewhere  for 
contacts. 

Careful  consideration  must  be 
made  in  this  decision.  There  are 
now  a  number  of  published  anten- 
na designs  for  horizontally  polar- 
ized omnidirectional  antennas 
with  gain,  and  they  work  well 
K4NHrsTs  Rib-Cage  Slot  antenna, 
for  example,  shows  a  7-dB  gain 
over  a  half  dipofe. 

My  group's  multhphased  KLM 
6-element  beam  array  in  Daven- 
port, Iowa  (N9CAJ/R),  has  been  up 
and  working  for  more  than 
two  years  now  and  covers  our  re- 
gional area  quite  well,  both  on  re- 
ceive and  transmit,  for  an  actual 
repeater  working  "circle  radius" 
of  more  than  100  miles  in  all  di- 
rections. All  this  was  done  with  the 
ATV  repeater  and  remote  trans- 
mitter horizontally  polarized,  and 
no  one  had  to  change  one  ele- 
ment on  any  antenna. 

The  majority  of  the  country 
is  horizontally  polarized  on  FSTV. 
If  you  live  in  or  near  an  area  that 
is  vertically  polarized,  then  by 
all  means  go  vertical.  The  point 
I  am  trying  to  make  to  you, 
the  newcomer,  is  to  look  around, 
out  to  several  hundred  miles, 
and  then  determine  the  an- 
tenna polarization  that  is  right 
for  you. 

See  you  next  month,  and  don't 
forget  to  send  in  your  Reader 
Service  and  Feedback  cards. 
Keep  the  mail  coming  and  "see 
you"  on  the  tube.  ■ 
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ELECTRONICS 


^*T'  'I  "£  LJ'O 


AMATEUR 
TELEVISION 

ATV   MADE   EASY  WITH   OUR  SMALL  ALL  IN   ONE   BOX  TC7CM 
TRANSCEIVER  AT  A  SUPER  LOW    $299  DELIVERED  PRICE! 

CALL  1-818-4474565  AND  YOURS  WILL  BE  ON  ITS  WAY  IN  24  HRS    {via  ups  surface  in  coimt.  usa). 


TC70-1    FEATURES; 

*  Sensitive  UHF  GaAsfet  tuneable  downconverter  for  receiving 

*  Two  frequency  1  watt  p.e<p«  transmitter   1  crystal  incfuded 

*  Crystal  locked  4.5  mHz  broadcast  standard  sound  subcarrier 

*  10  pin  VHS  color  camera  and  RCA  phono  jack  video  inputs 

*  PTL  (push  to  took)  T/R  switching 

*  Transmit  video  monitor  outputs  to  camera  and  phono  jack 

*  Smail  attractive  shielded  cabinet  -  7  x  7  x  2,5" 

*  Requires  13.8vdc  @  500  ma.  +  color  camera  current 

Just  plug  in  your  camera  or  VCR  composite  video  and  audio,  70cm 
antenna,  12  to  14  vdc,  and  you  are  ready  to  transmit  live  action 
color  or  black  and  white  pictures  and  sound  to  other  amateurs. 
Sensitive  downconverter  tunes  whole  420*450  mHz  band  down  to 
channel  3.  Specify  439,25,  434.0,  or  426,25  mHz  transmit 
frequency.   Exlra  transmit  crystal  add  $15. 

Transmitting  equipment  sold  only  to  licensed  radio  amateurs  verified  in  the 
Callbook.  If  recently  licensed  or  upgraded,  send  ccpy  of  license. 


WHAT  ELSE  DOES  IT  TAKE  TO  GET  ON  ATV? 

Any  Tech  class  or  higher  amateur  can  get  on  ATV.  ft  you  are 
now  on  SSTV,  or  have  a  home  camera  or  VCR  &  TV  set,  your  cost 
will  just  be  the  TC70  and  antenna  system.  If  you  are  working  the 
AMSAT  satellites  you  can  use  the  same  70cm  antennas  on  ATV. 

DX  with  TC70-1S  and  KLM  440-27  antennas  line  of  sight  and 
snow  free  is  about  22  miles,  7  miles  with  the  440-6  normally  used 
lor  portable  uses  like  parades,  races,  search  &  rescue,  damage 
accessment,  etc.  Add  one  of  the  two  ATV  engineered  linear  amps 
betow  for  greater  DX  or  punching  thai  obstacles. 

The  TC70-1  has  full  bandwidth  for  color,  sound,  like  broadcast 
You  can  show  the  shack,  home  video  tapes, computer 
programs,repeat  SSTV,  weather  radar,  or  even  Space  Shuttle 
video  if  you  have  a  home  satellite  receiver.  See  the  ARRL 
Handbook  for  more  info  &  Repeater  Directory  for  local  ATV  rptrs. 
PURCHASE  AN   AMP  WITH  THE  TC70-1    &  SAVE! 

20    WATT    WITH    ELH730G....$412 
50    WATT    WITH    D24N-ATV....$499 

All  prices  Include  UPS  surface  shipping  In  conL  USA 


ACCESSORIES: 


Mirage  D24N-ATV     50  Wpep  amp. ..§219 

ATV,  FM,  SSB.  1  W  IN.    13.8VDC  @   9A 


KLM    440-27    14DBD  AN7.._$1  07 

KLM    440-14    11DBD    ANT $77 

KLM  440-6         8DSD  ANT... ..$62 


AUNCO   ELH-730G   20  WPEP  AMP..-.S129 

ATV,  FM,  SSB.  1W  IN.    13.8VDC  @    4.5A 


HAMS!  Call  or  write  for  full  line  ATV  catalog. ...downconverters  start  at  only  $59 
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FEEDBACK 


In  our  continuing  effort  to  present  the  best  in  amateur  radio  features  and  columns*  we've  decided  to  go  directly  to  the  source — you,  the 
reader.  Articles  and  columns  are  assigned  Feedback  numbers,  which  appear  on  each  article/column  and  are  also  listed  below.  These 
numbers  correspond  to  those  on  the  Feedback  card  opposite  this  page.  On  the  card,  please  check  the  box  which  honestly  represents  your 
opinion  of  each  article  or  column. 

"What's  in  it  For  me?"  comes  the  cry  from  our  faithful  readers.  Besides  the  knowledge  that  you're  helping  us  find  out  what  you  like  (and 
don't  like),  we'll  draw  one  Feedback  card  each  month  and  award  the  lucky  winner  a  free  one-year  subscription  (or  extension)  to  73. 

To  save  some  money  on  stamps,  why  not  fill  out  the  Reader  Service  card,  the  Product  Report  card,  and  the  Feedback  card  and  put  them 
in  an  envelope.  Toss  in  a  damning  or  praising  tetter  to  the  editor  while  you're  at  it  You  can  also  enter  your  OSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  tow  price  of  22  cents! 


Feedback  #     THIe 


Feedback  #     Title 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Power  Supply  Primer:  Part  II 

Operators  Aren't  Standing  By 

The  Glue  Ribbon  Solution 

Microwave  Building  Blocks:  The  Solfan  Special 

73$  DX  Dynasty  Award 

1987  World  SSB  Championships 

Pappy  Linn  K4PP  Cartoons 

Circuits 

Review:  ICOM  IC-751 A 

Review:  144-MH2  Antenna  Test 

Review:  SCORE 

Review;  Heit  Ham  Radio  Handbook 

Above  and  Beyond 

ATV 


15 

Barter 'N1  Buy 

16 

Fun 

17 

HAMSATS 
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Letters 

19 

Looking  West 

20 

Never  Say  Die 

21 

New  Products 

22 

NK6K  >  Packet 

23 

Propagation 
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QRP 
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QRX 

26 

RTTY  Loop 

27 

7$  International 

28 

WEATHERSAT 

Congratulations  to  Robert  L.  Wartburg  K0LLO  of  Orange-  California,  this  month's  winner  of  a  one-year  subscription. 
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Style  W 


Style  X 


t 


The  World 


Style  V 


Reverse 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without 

spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs;  it  gives  the  pressmen  something  to  do  and 
lets  us  print  QSLs  for  you  at  an  absurdly  low  price. 
Not  that  we  skimp:  All  three  styles  are  produced  on  heavy, 
glossy  stock,  in  two  colors  (blue  globe  or  satellite  with  black 
type)-  At  these  prices,  you  can  start  the  new  year  out  right 
by  QSLing  all  those  disappointed  hams  who've  been  wait- 
ing for  your  card.  Tell  fem  the  card  was  printed  by  Wayne! 


Is  Your's 
For  Only 


$5.00 


t 


Yesr  places  you've  never  even  heard  off  Nearly  400  DX  countries 
gleaned  from  the  Awards  Lists  of  dozens  of  IAftU  members— more 
countries  than  any  other  map  available  anywhere!  ARRL's  DXCC 
map  doesn't  even  come  close  I 

73  Magazine  offers  readers  our  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5.00,  shipping  and  handling  included. 

Your  ham  shack  will  be  incomplete  without  this  giant  950- 
square-inch,  up-to-date  map.  It's  printed  in  classic  black  and 
white,  permitting  you  to  color  the  countries  in  after  you've  QSL'd 
them,   (Apartment-sized  map  available  at  no  extra  cost.) 

Save  yourself  the  humiliation  of  never  having  heard  of  McDon- 
ald Island  (what's  the  prefix?),  Jan  Mayen  (prefix?)  or  Kure  Island 

(prefix?].  Order  now.... 


Code  Tapes 

We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  that  we've  decided  to  bring 
them  bach! 


Genesis 


5  wpm-This  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart* 


The  Stickler 


6+  wpm-This  is  the  practice  tape  for 
those  who  survived  trie  5  wpm  tape, 
and  it's  also  the  tape  for  the  Novice  and 
Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code.  Characters  axe 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  char- 
acters sent  in  groups  of  five— definitely 
not  memorizable! 


Back  Breaker" 


13+  wpm>Code  groups  again,  at  a 
brisk  13+  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  on- 
ly 13  per.  You'll  need  this  extra  margin 
to  overcome  the  sheer  panic  universal 
in  most  test  situations.  You've  come 
this  far,  so  don't  get  code  shy  now  I 


Courageous*  * 


20+  wpm-Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  don't  quit  now,  Go  for  the 
Extra  class  license.  We  send  the  code 
faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowlyl 


~$(a±MC  4    From  73s  Library 


•  The  Magic  of  Ham  Radio  Y  by  Jerold  Swank  W8HXR,  begins  with  a  brief  history  of  amateur  radio 
and  Jerry's  involvement  in  u  Part  2  details  many  of  ham  radio's  heroic  moments.  HamdoiTs  close  ties 
with  the  continent  of  Antarctica  are  the  subject  of  Part  3.  In  Part  4  the  strange  and  humorous  sides  of 
ham  life  get  their  due.  And  what  of  the  future?  Part  5  peers  into  the  crystal  ball.  Only  $4.95. 

•  The  Contest  Cookbook ,  by  Bill  Zachary  N60P.  One  of  ham  radio's  winningest  contesters  lets  you 
in  on  the  lips  and  techniques  of  the  Big  Guns.  You  11  leam  which  duping  method  to  use,  find  out  what 
equipment  you'll  need,  and  discover  the  secret  of  building  a  pileup.  Includes  separate  chapters  on  DX 
and  dome stie  contests.  $5.95  while  they  last! 
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QSL  Cards  style:   nw   nx   dy 

Quantity:    □  100    @       $8,97 
D250    @    S  19.97 
D  500    @    $39.97 
Postage  and  Handling^ 


SL00 


Books 


The  Magic  of  Ham  Radio  $4.95 
The  Contest  Cookbook  $5.95 
Postage  and  Handling 


SI  .00 


Code  Tapes 

Genesis 
The  Stickler 
Back  Breaker 
Courageous 


$6.95 

$6.95 
$6.95 

$6.95 


Postage  and  Handling 


$L00 


Giant  DX  Map  of  the  World  ss.oo 

Total  Enclosed 
Please  print! 


Name 

Address. 
City_ 


Call 


State 


Zip 
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I 
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I 

I     Mail  your  order  to  73  Magazine,  WGE  Center,  Peterborough  NH  03458 

Attn:  Uncle  Wayne. 


DAE 


DMC 


□  VISA 


□  Check/MO 
Exp.  Date 


ORDER  FORM 
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K6K  >  PACKET 

Numb«r  22  on  your  Feedback  card 


Harold  Price  NK6K 
1211  Ford  Avenue 
Redondo  Beach  CA  90278 

Did  you  answer  the  December, 
1 986.  packet  poll?  If  not,  you  prob- 
ably still  have  plenty  of  time  to  do 
so,  as  I'll  most  likely  procrastinate 
on  tallying  up  the  totals,  just  as  I 
procrastinated  on  this  column.  I 
have  to  be  on  a  plane  to  Boston  in 
nine  hours  for  a  trip  that  will  end 
up  at  the  AMSAT  annual  meeting 
in  Dallas,  and  this  column  has  to 
be  in  before  I  go.  The  AMSAT 
meeting,  with  its  discussions  on 
the  new  Phase  4  satellite  project 
will  give  me  enough  to  talk  about 
for  the  February  column,  and  I  can 
start  on  it  as  soon  as  I  get  back, 
right?  Don't  be  silly. 

Good  News,  Bad  News 

First,  the  good  news.  The  FCC 
has  made  the  waiver  to  85-105, 
which  allowed  unattended  trans- 
mission of  third-party  traffic  above 
50  MHz,  into  a  permanent  part  of 
Part  97— section  97.80(b).  The 
waiver  was  discussed  En  my 
November,  1 986,  column.  Now  for 
the  bad  news.  It  still  mentions 
AX.25  by  name  and  makes  it  the 
only  protocol  that  can  be  run 
unattended  to  transmit  third-party 
traffic.  An  excerpt  of  the  FCC  rul- 
ing follows.  It  was  originated  by 
Bob  KY3R  and  relayed  via  packet: 

"(b)  No  amateur  station  may  be 
operated  under  automatic  control 
while  transmitting  third-party  traf- 
fic, except  an  amateur  station  re- 
transmitting digital  communica- 
tions on  frequencies  50  MHz  and 
above.  Such  stations  must  be  us- 
ing the  American  Radio  Relay 
League,  Inc.  AX. 25  Amaieur 
Packet-Radio  Link-Layer  proto- 
col, version  2.0,  October,  1984  {or 
compatible).  The  retransmitted 
messages  must  originate  at  an 
amateur  station  which  is  under 
local  or  remote  control/* 

This  is,  of  course,  mostly  good, 
as  it  makes  expressly  legal  the 
major  operating  practices  of  a 
large  number  of  the  30,000  TNCs 
in  North  America,  It  sets  a  danger- 
ous precedent  in  two  ways,  how- 
ever. 

First,  it  specifies  AX. 25,  and  a 
specific  version  at  that.  It  would 
seem  to  freeze  packet  radio,  at 
least  for  unattended  packet  BBS 
stations,  at  the  1984  level.  If  any 
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new  protocols  are  introduced,  the 
developers  must  Include  in  their 
time  tables  a  magical  mystery  tour 
through  the  federal  labyrinth  for 
an  STA  or  new  rule-making  ac- 
tion. This  runs  counter  to  the  origi- 
nal wish  to  deregulate  unattended 
operation  enough  so  as  not  to  im- 
pede packet  development,  Pm  not 
blaming  the  FCC  for  this  turn  of 
events,  mind  you.  Pm  blaming  the 
ARRL,  specifically  the  Ad  Hoc 
Digital  Communications  Commit* 
tee,  which  is  to  say  Pm  blaming 
me. 

If  you1  re  a  regular  reader  here, 
you  know  that  Pm  a  member  of  the 
ARRL  digital  committee,  a  group 
commissioned  to  advise  the 
League  on  packet  matters  When 
the  specter  of  having  AX. 25  men- 
tioned by  name  was  first  raised,  I 
and  most  other  committee  mem- 
bers said  that  while  we  would 
rather  not  see  AX,25  specifically 
mentioned  in  the  waiver,  it  was 
better  than  nothing  as  long  as  the 
waiver  was  temporary  and  AX  ,25 
did  not  end  up  in  Part  97.  As  1 
recall,  there  was  near  universal 
agreement  that  mentioning  a 
specific  protocol  in  Part  97  would 
be  a  bad  thing.  Even  though  we 
should  have  seen  it  coming  and 
should  have  done  something 
about  it,  there  is  no  one  to  blame 
but  ourselves  for  having  AX, 25  in 
Part  97  as  the  ONLY  protocol 
sanctioned  for  unattended  opera- 
tion. Rest  assured  that  Til  bring 
the  topic  up  at  the  next  digital 
committee  meeting.  If  you  have 
thoughts  on  the  subject,  drop  me 
aline. 

The  second  bad  thing  is  thai 
this  is,  Pm  pretty  sure,  the  first 
time  that  the  ARRL  is  mentioned 
by  name  in  the  body  of  Part  97, 
Even  97.1 12(b),  which  permits  the 
WTAW  operators  to  be  paid, 
doesn't    mention    the    ARRL   by 


name.  As  I  said  in  my  first  column 
for  73, 1  think  the  ARRL  is  a  mostly 
good  thing.  Pm  a  member  and  I 
work  on  one  of  its  committees,  but 
seeing  it  mentioned  in  Part  97 
gives  me  an  uneasy  feeling.  IPs 
just  as  if  the  FCC  said,  MYou  must 
know  the  Morse  code  as  defined 
on  the  Wayne  Green  code  tapes/' 
It  gives  me  the  creeps,  as  if  some- 
one walked  on  my  grave, 

In  any  case,  the  recent  85-105 
ruling  is  a  good  thing  for  the  near 
term.  The  bad  part  will  affect  only 
a  small  number  of  people  in  the 
next  few  months,  but  it  could  hurt 
all  of  us  later  as  packet  continues 
to  evolve  and  perhaps  to  adopt 
new  protocols.  After  all,  the  65  in 
"85-105"  means  1985.  It  took  a 
long  time  to  get  this  far. 

High-Speed  Modems 

I  received  a  message  via  packet 
regarding  something  I  forgot  to 
mention  in  the  October  column  on 
higher  speeds.  Mark  N2MH 
writes; 

" .  . .  to  get  the  really  fast 
speeds  56K  (64K  if  you  believe  in 
being  compatible  with  ISDN}  and 
1.544  Mbps,  full-duplex  links  for 
the  duration  of  the  connection  wilt 
be  required.  This  current  ether- 
net-style  packet  will  just  fall  apart 
at  those  speeds.  You  will  probably 
find  that  even  at  current  speeds, 
full-duplex  jinks  will  dramatically 
increase  throughput.  Ail  of  your 
timing  parameters  for  turnaround 
can  be  set  really  short  once  there 
is  no  turnaround, 

"In  the  quest  for  faster  radios, 
one  should  not  overlook  the  use 
of  rf  modems.  These  are  devices 
that  are  designed  for  use  on 
broadband  LANs  (CATV  tech- 
nology). C-COR  manufactures  a 
device  that  goes  from  30  MHz  up 
to  216  MHz  and  can  run  9600  on 
25-kHz  channel  spacings." 

Mark's  comment  on  ethemet  is 
a  reference  to  our  current  simplex 
network,  where  the  TNC  turns 
your  transmitter  on,  sends  a  pack- 
et, turns  your  transmitter  offr  lis- 
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Table  1.  Sixty-one  countries  with  known  packet  activity. 


tens  on  the  same  frequency  for  a 
packet,  etc.  If  you  run  full  duplex 
(transmitting  and  receiving  at  the 
same  time  on  different  frequen- 
cies), there  is  no  turnaround  time, 
and  the  black-hole  effect  does  not 
exist.  Thanks,  Mark,  for  your  mes- 
sage. 

Although  it's  hard  to  be  a  rumor 
monger  with  a  two*  mo  nth  publish* 
ing  delay  time,  a  rumor  that  will 
hopefully  be  fact  by  the  time  you 
read  this  is  that  a  major  TNC  man- 
ufacturer (they  have  a  three-letter 
name,  but  Vanna  couldn't  turn 
them  over;  you'd  have  to  buy 
them)  will  soon  be  shipping  a  high* 
speed  (9600  bps)  rf  modem.  An  rf 
modem  is  a  box  with  a  data  port  on 
one  side  and  an  antenna  connec- 
tor on  the  other.  Connect  a  TNC 
(via  its  modem  disconnect)  to  the 
data  port  and  you're  ready  to  go! 
High  speed,  fast  turnaround. 
Drool.  It  will  take  an  easy-to-instalJ 
box  like  this  to  get  some  high- 
speed links  up,  Pm  afraid.  A  good 
design  for  a  separate  modem,  the 
one  from  K9NG,  has  been  out  for 
a  while,  but  the  amount  of  effort 
required  to  build  it,  modify  a  radio, 
get  it  running,  and  then  talk  some* 
one  else  into  doing  it  and  get  both 
of  you  together  on  the  same  fre- 
quency at  the  same  time  seems  to 
be  just  the  other  side  of  that  magic 
line  that  separates  the  "likely  to 
occur"  from  the  "fat  chance."  I'll 
try  to  get  some  hard  facts  on  the 
new  gear  in  the  next  month  or  two, 
and  I'll  let  you  know  if  it's  as  good 
as  it  sounds. 

Packet  OXCC 

Table  1  IS  the  most  recent  list 
of  countries  with  known  packet 
activity.  Forward  any  new  entries 
to  NK6K  @  NK6K.  This  list  was 
compiled  from  information  from 
W0RLI.  WD48IW.  W9ZRX,  N1  DL 
DU1POL,  KB7G,  K2AAA,  AD8I. 
HK3BCA,  W3IWI.  WD9DHI,  and 
WA60WM,  as  of  11/5/86-  Sixty- 
one  countries  are  listed. 

Restricted  BBSs— 14.109  MHz 

Some  folks  have  been  griping 
about  the  action  taken  by  a  group 
of  HF  packet  BBS  operators  re- 
cently to  restrict  access  to  their 
stat  ions.  The  1 09  gang  has  a  list  of 
a  smalt  number  of  stations,  and 
they'll  only  allow  connects  from 
the  other  people  on  that  list.  Any- 
one else  is  automatically  rejected. 
Even  worse,  these  guys  hog  an 
HF  channel  all  day,  every  day. 
Time  for  tar  and  feathers,  right? 
How  about  if  I  told  you  that  these 
guys  have  moved  more  traffic  for 
the  general  amateur  community 
in  the  last  two  months  than  has 
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been  moved  on  HF  packet  since 
1983? 

A  restricted  BBS  is  one  that  al- 
lows only  stations  listed  as  BBSs 
to  connect.  Regular  users  are  im- 
mediately disconnected  if  they  try 
to  connect.  Restricted  HF  BBSs 
are  a  delicate  subject,  but  in  the 
great  73  tradition  of  a  bull  in  a 
china  shop,  delicacy  is  no  deter- 
rent. To  further  explain  restricted 
BBSs,  let's  discuss  how  the  HF 
forwarding  network  works. 

A  forwarding  BBS,  as  defined 
by  the  de  facto  standard  intro- 
duced by  W0RLI,  has  a  list  of  sta- 
tions that  it  forwards  to.  Each  of 
the  forward-to  stations  has  a  sub- 
list  of  cans  of  people  whose  mail 
can  be  forwarded  via  that  forward- 
to  station.  For  example,  my  BBS 
has  a  list  of  stations  I  forward  to, 
one  of  them  is  WB6KAJ-2.  Two  of 
the  stations  whose  mail  can  be 
forwarded  through  WB6KAJ  are 
W9ZRX  and  WB7DCH.  There- 
fore, stored  away  in  a  file,  ts  an 
entry  that  looks  like  this: 

WB6KAJ-2 
W9ZRX 

WB7DCH 

My  BBS  then  knows  that  if  I 
have  a  message  for  W9ZRX,  it 
should  send  it  to  WB6KAJ-2, 

My  BBS  has  a  parameter  called 
the  forward  time,  specified  as  a 
minute  from  0  to  59.  Once  an 
hour,  on  the  minute  specified,  if 
my  BBS  isn't  already  connected 
to  someone,  it  scans  the  outgoing 
mail  looking  at  each  message  to 
see  if  the  destination  call  is  on  any 
of  the  forward-to  lists,  or  if  there  is 
an  @BBS  option  on  the  destina- 
tion that  is  a  forward-to  station.  If 
there  is  such  a  message,  my  BBS 
tries  to  connect  to  the  forward-to 
station  and  pass  the  message 
along.  It  is  actually  more  complex 
than  that,  but  that's  the  general 
idea. 

Several  things  will  keep  my 
BBS  from  successfully  passing 
traffic: 

1)  If  someone  is  connected  to 
my  BBS  during  the  "forward 
minute 

2)  If  someone  is  connected  to 
the  forward-to  BBS  when  my  BBS 
tries  to  connect. 

3)  If  the  forward-to  station  is  try- 
ing to  forward  to  me  or  someone 
else  at  the  same  time  that  J  try  to 
connect* 

4)  If  the  channel  is  so  busy  that 
my  TNC  can't  connect. 

If  the  traffic  is  not  passed  during 
that  attempt,  the  BBS  waits  until 
the  next  hour's  forward  minute. 
As  you  can  see.  the  more  people 
or  BBSs  there  are  on  the  channel, 


the  less  traffic  gets  passed.  If  a  lot 
of  traffic  backs  up.  the  chances 
increase  that  the  other  BBS  will  be 
busy  when  you  try  to  connect  or 
that  someone  will  be  passing  traf- 
fic to  you  during  your  forward 
minute,  which  witl  cause  more 
traffic  to  back  up  until  you  have 
hemispheric  gridlock.  In  this 
state,  a  lot  of  rl  is  generated,  but 
not  many  messages  get  passed. 

The  worst  thing  that  can  hap- 
pen to  a  forwarding  channel  is  for 
a  human  operator  to  connect  to 
one  of  the  BBSs.  This  type  of  con- 
nection tends  to  be  less  efficient 
due  to  the  human  think-time  in* 
volved.  That's  the  performance 
metric  used  to  describe  what 
you're  doing  between  the  time 
you  ask  for  a  list  of  active  mes- 
sages until  you  decide  which  one 
you  want  to  read.  Even  worse  is  if 
the  human  asks  tor  the  long-style 
prompt,  the  help  menu. 
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Until  recently,  the  status  of  the 
HF  network,  then  on  14.107,  was 
one  of  frequent  gridlock,  Several 
HF  BBS  operators,  who  deter- 
mined that  their  major  goal  was  to 
forward  traffic  between  widely 
separated  local  VHF  networks, 
and  not  to  support  direct  services 
for  a  human  on  HF,  decided  to 
move  to  14.109  and  set  up  shop 
as  mail-forwarding  nodes,  and  not 
as  BBSs.  If  a  balance  is  made  be- 
tween the  desire  to  cover  all  of 
North  America  and  the  need  to 
keep  the  number  of  stations  small. 
a  restricted  network  can  move  far 
more  traffic  than  an  unrestricted 
network.  Note  that  " restricted " 
here  does  not  imply  a  limit  on  who 
can  use  the  network,  since  any- 
one may  place  a  message  into  the 
network  on  the  VHF  side.  It  only 
restricts  those  forwarding  to  a 
small  group,  and  it  restricts  the 
network  activity  to  forwarding. 


Since  the  start  of  the  109  net- 
work, the  forwarding  of  HF  mes- 
sages has  improved  dramatically, 
I'm  not  one  of  the  109  crew,  but 
30K  bytes  of  traffic  was  moved 
from  a  VHF  user  »n  the  Midwest  to 
my  VHF  BBS  in  two  hours  through 
the  109  network.  This  would  not 
have  been  possible  in  the  gridlock 
of  the  previous  network. 

But  TANSTAAFL  (there  ain't  no 
such  thing  as  a  free  lunch),  so 
what  do  we  lose? 

1)  Not  everyone  can  be  a  for- 
warding station  who  wants  to  be. 
The  same  is  true  for  two-meter  re- 
peaters—not everyone  can  have 
one  who  wants  one.  Strictly 
speaking,  in  sortie  areas,  there 
are  more  two* meter  repeaters 
than  are  required  if  what  you  want- 
ed to  do  was  maximize  communi- 
cations. Two- meter  analog  utili- 
zation is  a  hard  thing  to  measure, 
but  on  packet  it's  painfully  ob- 
vious. And  since  there  are  a 
large  number  of  people  who 
want  to  get  traffic  from  city  A  to  city 
B.  we  do  need  to  have  some  con- 
cern about  efficiency.  So,  not 
everyone  can  be  a  forwarding 
station  who  wants  to  be,  if  we  are 
at  all  concerned  about  network 
efficiency. 

2)  Not  every  area  can  have  its 
own  forwarding  node  directly  on 
the  main  trunk,  Some  messages 
may  have  to  be  routed  further  on 
VHF  than  would  be  necessary  if 
every  VHF  BBS  had  a  local  HF 
link,  if  efficiency  is  the  goal.  Least 
you  think  I'm  harping  too  much  on 
efficiency,  at  the  current  state  of 
our  network  and  the  speeds  we  Ye 
running,  there  are  usually  just  two 
levels  of  efficiency,  "barely  tolera- 
ble" and  Mthe  pits."  It  doesn't 
take  much  loss  before  you  slide 
into  the  latter  category. 

3)  For  maximum  efficiency,  the 
frequency  should  be  used  only  for 
the  forwarding  function.  It  is 
11  lost"  to  the  general  community 
for  other  purposes. 

4)  Some  users  whose  only  ac- 
cess to  the  rest  of  the  packet  world 
is  via  HF  are  cut  off.  They  can't 
connect  to  an  HF  forwarding  node 
because  it  just  disconnects  them. 
What  is  needed,  then,  are  a  few 
HF  stations,  on  a  frequency  other 
than  14.1 09,  that  can  bridge  to  the 
forwarding  network  on  HF.  For  ex- 
ample, if  two  W0RLI  HF  BBS  sta- 
tions are  in  the  same  city,  one  is 
the  forwarding  node  on  14.109, 
another  is  an  HF  BBS  on  14.107. 
Traffic  is  moved  between  those 
HF  stations  on  VHF. 

5)  Any  tightly  controlled  opera- 
tion attracts  problem  operators. 


pects  to  an  extreme  and  becomes 
the  Rambo  of  the  airways.  These 
guys  have  a  telephone  always 
ready,  they  have  their  eyes  glued 
to  the  screen,  and  they  never 
sleep.  Any  perceived  infraction 
triggers  an  immediate  outbound 
phone  call.  Another  group  can't 
stand  order  of  any  kind  and  tries  to 
trash  the  network.  Both  types  are 
a  royal  pain  in  the  bit  bucket. 
There  is  a  third  type  of  operator 
who  feels  that  if  a  machine  is  on 
the  air,  it's  his  FCC-given  right  to 
use  it.  The  best  response  I've 
heard  to  that  one  is,  "I  give  him 
the  same  access  remotely  that  I'd 
give  him  if  he  were  in  my  shack." 
The  question  the  packet  com- 
munity has  to  answer  is  whether 
or  not  the  disadvantages  ex- 
pressed in  1  and  2  are  a  reason- 
able price  to  pay  for  the  increase 
in  network  performance.  Lest 
some  think  that  I'm  talking  about 
turning  the  amateur  packet  radio 
network  into  a  common  carrier. 
tTm  not.  An  efficient  network,  or 
the  experimental  ton  to  see  how 
efficient  we  can  make  it,  certainly 
falls  within  the  boundaries  of  this 
oft-quoted  passage: 

"[Amateur  radio  is)  a  radio- 
communication  service  for  the 
purpose  of  self-training,  intercom- 
munication, and  technical  investi- 
gations carried  out  by  amateurs, 
that  te,  by  duty  authorized  persons 
interested  in  radio  technique  sole- 
ly with  a  personal  aim  and  without 
pecuniary  interest."— Article  1, 
section  III.  paragraph  3,34,  Radio 
Regulations,  Geneva,  1979. 

Next,  can  the  general  amateur 
population  support  number  3? 
They've  gone  along,  more  or  less, 
with  the  SSTV  calling  channel  and 
the  14.000-MHz  beacon  network. 

Finally,  can  the  forwarding 
node  operators  support  the  facility 
mentioned  in  number  4?  Can  they 
live  with  the  operators  in  number  5 
and  still  have  fun? 

If  we  can  make  it  work  on  HF> 
maybe  we  can  try  a  cellular  ap- 
proach to  VHF  network  devices, 
where  users  intentionally  limit 
their  output  power  and  pattern  so 
as  to  avoid  interference  with  other 
network  devices.  More  about  that 
another  month. 

I  mentioned  some  packet 
newsletters  a  few  months  ago 
and  thanked  them  for  sending 
me  copies,  I'd  like  to  mention 
two  more,  SANDPAC  from  the 
San  Diego  club  and  RMPRA> 
PACKET,  the  Rocky  Mountain 
gang.  Next  month,  check  in  to 
see  if  I  made  my  plane  to 
Boston,  ■ 


One  type  carries  the  control  as* 
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BOVE  AMD  BEYOND 

Number  13  on  your  Feedback  card 


Peter  H.  Putman  KT2B 
$4  Bumham  Road 
Moms  Plains  NJ  07950 

PREAMPLIFIERS 

As  you  are  reading  this,  no 
doubt  Santa  Glaus  has  come  and 
gone  and  hopefully  left  you  with 
some  nice  VHF/UHF  goodies! 
Maybe  it  was  a  new  beam.  ,  .a 
new  amplifier. .  a  multimode, 
perhaps  or  a  transverter.  . .? 
One  thing  is  for  certain:  There's 
no  shortage  of  equipment  today 
for  the  VHF/UHF  enthusiast.  To 
my  count,  right  now  there  are 
more  than  20  companies  that 
come  to  mind  that  make  a  broad 
range  of  equipment— from  ex- 
citers, amplifiers ,  and  receivers  to 
antennas,  converters,  and  trans- 
verters.  And  this  doesn't  include 
the  basement  operations  that 
show  up  at  flea  markets  selling 
home-brew  preamps,  antennas, 
and  the  like, 

What's  the  most  popular  piece 
of  VHF  equipment?  My  guess  is 
that  it  would  be  a  preamplifier  I 
have  yet  to  meet  a  ham  of  any  type 
who  feels  his  or  her  radio  ''hears" 
well  enough,  especially  at  6  me- 
ters and  above.  Which  brings  me 
to  this  month's  topic;  preamplifi- 
ers and  how  to  determine  if  they 
are  working  as  they  should. 

The  number  most  of  us  are  con- 
cerned with  when  discussing  pre- 
amplifiers is  gain,  expressed  in 
decibels  (dB).  Many  preamplifiers 
are  sold  strictly  on  gain  figures 
with  no  consideration  for  any  oth- 
er parameter— yet  those  other  pa- 
rameters are  just  as  important  (if 
not  more  important).  Such  things 
as  MDS,  IMDT  and  1-dB  COMP 
need  to  be  considered  as  welt. 
"Hey,  what  were  those  abbrevia- 
tions?" I  hear  you  asking.  Let's  go 
through  them  one  at  a  time. 

MDS  stands  tor  minimum  dis- 
cernible signal.  This  is  the  abso- 
lute lowest  level  signal  that  can  be 
detected  by  trie  preamplifier  and 
is  usually  measured  with  a  signal 
generator  driving  the  preamplifier 
into  a  spectrum  analyzer,  usually 
in  a  very  narrow  bandwidth  (say  1 
kHz).  The  limitations  here  are  the 
atmospheric  noise  (more  of  a  limi- 
tation at  220  MHz  and  down)  the 
device  noise  (more  of  a  limitation 
at  432  and  up),  and  the  gain  of  the 
device  used  in  the  preamplifier. 
Typical  MDS  readings  might  be  as 
low  as  -120  dBm  for  a  welkle- 


signed  MOSFET  preamplifier  and 
- 1 30  dBm  for  a  GaAsFET  device. 

Another  parameter  that  goes 
hand  in  hand  with  MDS  is  dynamic 
range,  the  range  over  which  the 
preamplifier  is  linear  How  is  this 
determined?  First,  we  need  to  de- 
termine the  1-dB  compression 
point  (1-dB  COMP)  as  mentioned 
earlier.  This  is  the  point  at  which 
the  preamplifier's  gain  figure 
drops  by  1  dB  for  a  given  signal 
input  level.  Usually,  this  level  will 
be  very  strong— on  the  order  of 
-20  dBm  or  better.  When  a  given 
input  signal  can  no  longer  be  am- 
plified by  the  specified  gain  figure, 
we  say  the  preamplifier  is  com- 
pressing at  that  point— hence,  the 
term  1-dB  compression  point, 

For  a  well-designed  preamplifi- 
er, the  1-dB  compression  point 
should  be  in  excess  of  0  dBm. 
Some  preamplifiers  I've  mea- 
sured have  been  as  high  as  +7 
dBm  (outstanding!)  and  as  low  as 
-6  dBm  (met!  acre).  What  does  it 
mean  to  you  as  a  preamplifier 
user?  Well,  consider  that  most 
preamplifiers  available  today 
have  enormous  gain  band  widths. 
At  432  MHz,  a  gain  bandwidth  of 
better  than  10  dB  over  more  than 
20  MHz  is  not  unusual,  A  pream- 
plifier rated  at  20  dB  at  432  MHz 
could  easily  have  18  or  better  dB 
of  gain  at  440  MHz, 

If  you  live  next  to  or  near  a 
strong  repeater  at  that  frequency, 
your  preamp  will  amplify  that  un- 
desired  signal  to  the  hi ne  of  1 8  dB. 
But  if  that  signal  is  already  better 
than  -20  dBm  to  begin  with  (a 
very  strong  signal,  indeed)  and 
your  1-dB  COMP  point  is  only 
-4.5  dB,  your  preamplifier  will 
start  to  compress  and  become 
nonlinear.  And  we  all  know  what 
that  means— intermodulation  dis- 
tortion (IMD)  products  are  created 
on  the  signal  you  wish  to  hear, 
creating  all  kinds  of  signals  and 
garbage  on  that  weak  signal. 
Horrors! 

If  you  live  in  a  high  rf  density 
area  (such  as  a  major  metropoli- 
tan area)  or  near  a  hilltop  with  mul- 
tiple radio  services  (such  as  re- 
peaters, TV  or  FM  stations,  and 
public-service  links),  you  could  be 
asking  for  trouble  by  using  that 
sjper-duper  gain  preamp  to  the 
point  that  you'd  be  better  off  with- 
out it.  No  question  about  it,  you 
need  a  preamplifier  with  a  wide 
dynamic  range  figure! 


Let's  get  back  to  that  preamp 
with  20  dB  of  gain  at  430,00  MHz, 
The  MDS  is  -125  dBm,  not  bad, 
The  1-dB  compression  point  is  on- 
ly -2  dBm,  not  so  good.  That 
means  the  dynamic  range  is  only 
103  dBm,  which,  although  ade* 
quate,  can  be  improved. 

Now,  let's  look  at  a  typical 
GaAsFET  preamplifier  running 
only  1 2  dB  of  gain,  The  MDS  tests 
out  to  - 1 30  dBm  in  a  1  -kHz  band- 
width. The  1-dB  compression 
point  is  -s-5  dBm,  which  is  very 
good.  Now  the  dynamic  range  is 
123  dBm,  a  full  20  dB  better  than 
the  first  preamplifier  and  probably 
a  better  choice  in  your  installation , 
since  strong  adjacent  signals 
aren't  going  to  blow  your  front  end 
away  while  you're  trying  to  work 
that  new  grid  square  fust  one-half 
S-unit  out  of  the  noise. 

Past  experience  has  led  me  to 
several  conclusions:  First  of  all, 
gain  isn't  everything.  Preamps 
IVe  tested  with  only  10  to  12  dB  of 
gain  often  far  outperform  pre- 
amps with  18  to  20  dB  of  gain 
when  it  comes  down  to  those  mag- 
ic letters.  .  IMD.  MDS,  and  1-dB 
COMP,  Next,  it  makes  no  sense  in 
any  event  to  run  20  dB  of  gain  into 
your  multimodeT5  MOSFET  or 
GaAsFET  front  end  ifit  will  exceed 
the  1-dB  compression  point  of  that 
same  front  end.  Then  you're  really 
asking  for  it! 


"How  much  are 

you  giving  up  if 

you  forsake  that 

20-dB  preamp  for 

10-12  dB  of 

'clean'  gain? 


ff 


The  best  designs  for  widest  dy- 
namic range  and  gain  employ  a 
balanced  mixer  with  a  well-de- 
signed low-noise  preamp  running 
about  12-15  dB  gain  ahead  of  it. 
This  results  in  the  best  receiver 
performance  possible,  and  in- 
deed designs  like  this  are  now 
showing  up  in  amateur  equipment 
for  50  and  144  MHz.  One  that 
comes  to  mind  is  the  new  Mi- 
crowave Modules  MMT-144/28R 
transverter,  which  employs  an 
NEC  GaAsFET  running  about  12 
dB  gain  to  a  balanced  diode  ring 
mixer.  Let  me  tell  you,  it  is  an  out- 
standing contest  performer. 

So  how  much  are  you  giving  up 
if  you  forsake  that  "wild/1  unre- 
strained 20+  dB  preamp  for  10- 
12  dB  of  *'cleanf'  gain?  On  a  sig- 


nal that  is  S1 .  a  1 2-dB  preamp  will 
raise  it  two  S-units  to  S3.  Fifteen 
dB  wilt  raise  it  to  S3-1/2T  while  18 
dB  will  raise  it  to  S4.  but  might  also 
create  some  other  interesting 
junk,  such  as  a  television  program 
from  an  adjacent  television  trans- 
mitter reading  S7,  driving  you 
crazy  trying  to  figure  out  what  it  is 
onSSBorCW.Ofcourse,  if  things 
get  slow,  you  could  actually  switch 
to  FM  mode  (if  you  have  it)  and  try 
to  listen  to  that  200-kHz-wide  sig- 
nal for  kicks. 

At  my  station,  I  use  the  MMT- 
144/28R  with  the  companion 
MML-200-S  power  amplifier, 
which  also  has  a  12-dB  preamp 
with  excellent  dynamic  range,  At 
limes  I  switch  In  the  preamp, 
putting  1 2  dB  ahead  of  12  dB  for  a 
total  of  24  dB  of  gain.  Now,  when 
there's  no  strong  local  activity,  I 
can  get  away  with  this.  Should  a 
local  come  on  with  some  power, 
"good-bye,  DX  contact'*  as  I'll 
hear  nothing  but  hash.  Therefore, 
the  preamp  stays  out  of  the  line 
most  times  as  the  GaAsFET  front 
end  in  the  transverter  is  more  than 
adequate. 

Just  remember  those  magic  let- 
ters—MDSr  IMD,  1-dB  COMP— 
and  you  won't  go  wrong  with  a 
preamp.  Reputable  manufactur- 
ers will  readily  make  this  data 
available  to  you  upon  request. 

KLM  Price  Increases 

What's  up,  KLM?  Has  anyone 
looked  at  the  prices  for  KLM  an- 
tennas recently?  Holy  cow!  An  av- 
erage of  80%  increase  in  many 
cases  for  such  items  as  the  JV-2 
J-Pole  4-element,  2-meter  beam 
and  more  than  50%  on  such  items 
as  the  1 44-1 6  LBX  and  22C  anten- 
nas! I'm  not  sure  what's  going  on 
at  KLM,  but  J  can  tell  you  that 
many  amateurs  are  very  upset  at 
these  price  increases,  It  seems 
that  the  VHF/UHF  tine  took  the 
hardest  shots  The  aforemen- 
tioned J-Pote  went  up  nearly  70 
dollars  in  price . ,  ,  unbelievable. 

This  certainly  puts  KLM  at  a 
competitive  disadvantage  with 
such  manufacturers  as  Cushcraft, 
Tonna,  Hy-Gain,  and  others!  Cou- 
ple this  with  KLM's  previous  prob- 
lems of  mi  scut  coaxial  baluns  for 
their  long-boom  144  and  220  an- 
tennas (resulting  in  feedpoint 
impedances  of  2:1  or  higher)  and 
what  you  have  is  a  fine  of  anten- 
nas that  may  become  extinct.  Al- 
ready, many  dealers  are  grousing 
about  dropping  the  product  line 
due  to  excessive  pricing.  That 
would  be  too  bad,  for  KLM  has 
long  made  some  of  the  best  anten- 
nas around,  including  those  work 
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27th  ANNUAL 

TROPICAL  HAMBOREE 

ARRL  FLORIDA  STATE  CONVENTION 

FEBRUARY  7-8, 1987 

DADE  COUNTY  YOUTH  FAIR  GROUNDS 

Tamiami  Park,  10901  S.W.  24  Street  (Coral  Way)  Miami,  Florida 


FREE  PARKING  15,000  VEHICLES 

1,000  INDOOR  SWAP  TABLES  W/POWER 

LICENSE  EXAMS 

PACKET  RADIO  PROGRAMS 

TECH  TALKS 

TRAFFIC  HANDLERS  BREAKFAST 

WOUFF  HONG  INITIATION 


300  CAMPSITES  WITH  FULL  HOOKUPS 
200  COMMERCIAL  EXHIBIT  BOOTHS 
DX  FORUM  &  DINNER 
COMPUTERS  &  SOFTWARE 
RCA  FLORIDA  SECTION  LUNCHEON 
HAMBOREE  DEALER  SPECIALS 
ACTIVITIES  FOR  NON-HAMS 


Registration:  $5.00  Advance  . .  .  $6.00  Door.  Valid  both  days.  {Advance  deadline  Jan.  30th) 

Swap  Tables.  2  days:  $16.00  each.  Includes  power. 

All  swap  table  holders  must  have  registration  ticket. 

Campsites:  $10.00  per  day,  includes  water,  power,  sanitary  hook-ups,  showers. 

(All  RV  vehicles,  tent  campers,  vans,  trailers  welcome  —  no  ground  tents  please,) 

Headquarters  Hotel:  Ramada  Hotel.  Airport.  3941  N.W.  22nd  Street 

Special  Hamboree  Rates:  $45.00  Single,  Double,  Triple  or  Quad 

Reservation  forms  available  through  Dade  Radio  Club  December  1  st. 


Make  checks  for  Registration,  Swap  Tables  &  campsites  payable  to: 
DADE  RADIO  CLUB,  P.O.  BOX  350045,  MIAMI,  FL.  33135 


Exhibit  Booth 
Information: 

Evelyn  D.  Gauzens. 
W4WYR.  Chairman 
2780  N.W.  3rd  St, 
Miami,  FL  33125 

Telephone: 
(305)642-4139 


4  Page  Brochure 
Available . . . 
December  1st 
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antenna  switches 
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BW 


Heavy  Duly  switch  for  true 

1  Kw  POWER  -  2  Kw  P.6.P. 


Single  Poto,  3  Position 
Desk  or  wall  mount 
All  unused  positions  grounded 

#C«G  -  UHF  connectors  /  $27.25  * 
#CSJG-BNC  -  8NC  connector  /  $36.50* 

2  Pole.  2  Position,  bypasses, 
linears,  reflectometeri  antenna 
tuners,  etc 

#CS-2^2  -  UHF  connectors  /  $34-25* 

Single  Pote,  5  Position,  all  unused 
positions  grounded 

#C5-6G  -  UHF  cooredors  /  $32.00* 
#CS-6G-BMC  -  BNC  connectors/  $46.50' 

"  Snipping  and  handling  for  any 
item  odd  $2  each 


ALL  OUR  PRODUCTS  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quality  Communication  Products  Since  1932 
At  your  Distributors  write  Of  call 
10  Care  J  Street  Bristol  PA    19007 

(215)  78-5-558 1  *■*» 


PACKET  RADIO 
GOES  PORTABLE 


THE  FIRST  CONTROLLER  DESIGNED 
FOR  PORTABLE  AND  SOLAR- 
POWERED  STATIONS 


Model  PK1-L 

Wired  f  Test  ed 

List  price— £209-95 

Amateur  nei-$l79.95 


•  LOW  25  mA  Current  drain. 
■  Miniature  size  —  Light  weight 

•  All  melai.  shielded  enclosure. 

•  On-board  Lithium  Battery  RAM  backup. 

•  On  board  watchdog  for  reliability* 

•  Standard  DB  25  Connectors 

•  Output  signal  indicates  "Connected"  Status, 

•  Does  not  require  squefehed  audio 

•  8K  HAM-32K  ROM. 

•  Remote  Command  Mode  for  Unattended  operation. 

•  Hardware  command  lockout  for  security 

•  Commands  compatible  with  out  Model  PK1. 

•  Retains  ai!  other  features  of  the  Model  PK1. 

•  Extra  I/O  lines  for  special  applications 

•  AX  25  &  VADC  Protocols 

Power  requirement:  9  to  15  Volts  DC  @  25  mA  typical 
Dimensions*  4.6  X  5  9  X  10  inches  Total  Weight:  12  ozs. 

P)**»e  Sptctty  Call  Sign,  SStD  Number,  and  Ha6t  Numfcei  «h«n  ordering 
Contact  GIB  tot  addition/it  into  and  wtUifrto  opt  torn 
Hfe  otimr  m  to/notel*  tine  of  transmitter*  find  raoetvatj,,   smp*.  otataiactof  oraamps. 

CWtD'et*  4  jymhtsirans  for  amitaur  J.  wmmt'fi'  u**  ,, 

ReQuetl  our  Ffi£f  catalog.  *»C  *  Vrw  welcome  ■*  * f 


GLB  ELECTRONICS.  INC. 

151  Commerce  Pkwy.,  Buffalo*  NY  14224  716-675-6740  9  to  4 


"When  You  Buy,  Say  73" 
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horse  4-elemefit  beams  (one  of 
my  favorite  antennas — I  use  five 
of  them  in  various  applications,  in- 
cluding my  jeaMo-heck  moun- 
taintop  vers    nf). 

Well,  ther  are  other  sources  for 
antennas.  C  ushcraft  still  sells  a  4- 
elemenl  beam  for  about  half  the 
price  that  works  just  as  welL  And 
I've  cornf  across  an  interesting 
new  product  made  by  Tonna  An- 
tennas: a  9-e!emeni.  portable  2- 
meter  beam  using  nothing  but 
wing  nuts  for  assembly*  This  w»H 
become  my  portable  144-MHz  an- 
tenna from  now  on,  with  the  4-ele- 
ment  KLM  relegated  to  test-range 
duty.  I'll  try  to  have  a  report  on  this 
antenna  for  you  in  the  next  month 
or  so. 

PackRats  Review 

I've  mentioned  the  Ml  Airy  VHP 
Radio  Club  in  the  past,  I've  also 
mentioned  their  excellent  Pack- 
Rats  Flea  Market  held  every  Octo- 
ber, and  this  year's  edition  was 
one  of  the  best  I  can  remember. 
Several  major  dealers  were  there, 
and  ther&  was  a  wealth  of  surplus 
VHF/UHF/SHF  equipment  to  be 
had.  as  well  as  other  flea  market 
bargains.  Among  the  more  inter* 
esting  items  was  a  cute  little  13- 
cm  transverter  made  by  LME 
Electronics  of  England  and  sold 


by  DownEast  Microwave.  This 
unit  is  also  available  in  23-  and 
33-cm  versions,  with  two  differ- 
ent power  levels,  and  as  a  kit  or 
wired.  (Phew!  Think  that's  enough 
options?) 

Bill  W3HQT  is  the  proprietor  of 
DownEast  and  also  sells  a  fine 
line  of  loop  yagis  for  33, 23>  and  13 
cm,  as  well  as  power-amplifier 
modules  for  those  bands.  I  sug- 
gest you  contact  Bill  for  a  catalog 
at  DownEast  Microwave,  Box 
1655A,  RFD  #1,  Burnharn  ME 
04922;  (207)-948-3741 .  He  has  a 
nice  catalog  and  price  list,  I'll  try  to 
pry  one  of  these  transveriers 
loose  for  a  review  in  a  future  issue. 

Another  interesting  display  was 
made  by  Jacob  Schmidt  and  Son, 
Inc.,  who  deal  in  stainless  steel 
and  have  a  wide  variety  of  hard- 
ware including  U-bolts  and 
clamps  for  antenna  work.  Their 
catalog  can  be  had  by  writing  to: 
1908  Sumneytown  Pike,  Har- 
leysville  PA  19438. 

VHF  Shop  Update 

I  can  now  state  that  The  VHF 
Shop  has  officially  gone  out  of 
business  and  is  in  the  process  of 
liquidating  inventory  at  local 
hamfests.  Tom  Waldron  KQ3R 
showed  up  at  the  PackRats  with  a 
table  full  of  nondescript  Mutek. 


SSB,  and  Tonna  items  at  greatly 
reduced  prices,  sending  many 
hams  home  with  a  bargain. 

Tom  aiso  told  me  that  he  is  not 
taking  any  more  mail  or  phone  or- 
ders, so  if  you  still  wish  to  pur- 
chase some  of  the  products  Tom 
was  distributing,  be  aware  that 
Hans  Peters  VE3CRU  of  Trans- 
verters  Unlimited  in  Canada  {PO 
Box  6286,  Station  At  Toronto  1P3 
M5W,  Canada)  carries  Ihe  Mutek 
and  SSB  line  (416-759-5562).  as 
does  Gene  Shea  KB7Q  of  "O" 
Products,  417  Staudaher  Street, 
Sozeman  MT  59715;  (406^587- 
9150. 

Letter  of  the  Month 

Harry  Johnson  NV7K  writes  in 
to  ask  how  he  can  use  his  VTVM  to 
read  out  power  and  swr.  Simple  J 
Use  the  VHF/UHF  wattmeter 
board  from  the  "Elementary,  My 
Dear:  Watts  fn'  Swr"  article  (Sep- 
tember, 1984).  I've  got  about  15 
left  for  the  grand  total  of  $10  per 
board.  Although  they  were  de- 
signed to  work  into  a  50-uA  me- 
ter, there's  no  reason  why  you 
couldn't  use  them  with  your 
VTVM— or  VOM  for  that  matter, 
If  you  have  a  Simpson  260  with 
a  50-uA  scale,  you're  in  business 
already. 

Failing  that,  a  time-tested  cir- 


cuit has  been  available  for  years 
using  the  Moni match  (mentioned 
in  the  October  Above  and  Beyond) 
in  the  ARRL  Handbook,  and  it 
too  can  be  connected  to  a  VTVM 
or  VOM  for  readout,  )  hope  this 
helps  out! 

Finally,  it  is  January  again,  and 
that  means  the  ARRL  Sweep* 
stakes.  This  is  an  excellent  time  to 
check  out  your  station's  perfor- 
mance (especially  due  to  the 
abundance  of  weak  signals  on  the 
air)  and  have  some  fun  as  welL 
The  contest  runs  from  Saturday 
afternoon  to  Sunday  evening,  and 
you'll  see  activity  on  50, 144,  220, 
432.  902,  and  1296  MHz,  as  well 
as  the  occasional  microwave  con- 
tacts on  13  cm  and  above. 

I  have  just  finished  remodeling 
my  basement  ham  shack,  putting 
in  styrofoam  insulation  and 
sheetrock  where  there  used  to  be 
masonry  exterior  waits.  Boy,  it's  a 
lot  warmer  in  there  now! 

If  you  are  near  the  East  Coast, 
look  for  KT2B  on  6  through  1296 
during  the  weekend,  I  might  still 
decide  to  go  mountatntopping 
with  snowshoes  and  cross-coun- 
try skis  on  144  and  432  MHz  from 
FN22  with  the  new  9-etement 
F9FT  antenna  and  who  knows 
what  radios.  Until  then,  see  you 
Above  and  Beyond!  ■ 
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We  specialize  in  CB  radio  modification 
pfans  and  hardware.  Frequency  and  FM 
conversions,  books,  kits,  repairs,  high- 
performance  accessories,  Our  1 1th  year! 
16-page  catalog,  $2. 
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Copy  Worldwide  Short-wave  Radio 

Signals  on  Your  Computer 


Remember  the  fun  of  tuning  in  all  those  foreign  broad- 
cast stations  on  the  short- wave  radio?  Remember  those 
mysterious  sounding  coded  tone  signals  that  baffled 
you?  Well,  most  of  those  beeps  &  squeals  are  really 
digital  data  transmissions  using  radioteletype  or  Morse 
code.  The  signals  are  coming  in  from  weather  stations, 
news  services,  ships  &  ham  radio  operators  all  over  the 
world.  Our  short-wave  listener  cartridge,  the  "SWL'\ 
will  bring  that  data  from  your  radio  right  to  the  video 
screen.  You'll  see  the  actual  text  as  it's  being 
sent  from  those  far  awav  transmitters. 


The  "SWL"  contains  the  program  in  ROM 
as  well  as  radio  interface  circuit  to  copy 
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Morse  code  and  all  speeds/shifts  of  radioteletype.  It 
comes  with  a  cable  to  connect  to  your  radio's  speaker/ 
earphone  jack,  demo  cassette,  and  an  excellent  manual 
that  contains  a  wealth  of  information  on  how  to  get  the 
most  out  of  short-wave  digital  DXing,  even  if  you're 
brand  new  at  it. 

For  about  the  price  of  another  "Tac-Zapper"  game,  you 
can  tie  your  Commodore  64,  128  or  V1C-20  into  the 
exciting  world  of  digital  communications 
with  the  Microlog  SWL.  $64.  Postpaid,  U.S. 
MICRO  LOG  CORPORATION, 
18713  Moonev  Drive, 
Gaithersburg,  Man  land  20S79. 
Telephone:  301  258-8400. 
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Save  Time-Money  with  HAZER 

•  Neve^  clittio  youf  Cower  a^ain  with  ttus  eJevalor  system 

•  Antenna  and   rotator  mount  on  HAZER.  complete 
system  trams  tower  in  ver ncFe  upnght  position 

•  Safely  lock  system  on  HAZEH  operates  while  raiaing- 
lowering  &  normal  position  Never  can  faU 

■  W«ighi  iranslerred  directly  to  tower.  Wmch  cable  used 
only  for  rai&mg  &  lowering  Easy  1o  r.staii  and  use. 

•  Will  support  most  am  anna  arrays 

•  Safety  -  speed  -  convenience  -  inexpensive 
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for  the  HAZER  system,  or  a  truly  self- 
supporting  steel  tower.  Send  for  free  details 
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Mike  Brycn  WB8VGE 
2225  Mayflower  NW 
Massilton  OH  44646 

HAMFEST  GOODIES 

The  last  several  columns 
should  have  pot  your  junk  box  in 
very  good  condition.  I  hope  some 
of  my  hints  for  mail  ordering  have 
paid  off.  There  is  but  one  more 
place  to  look  for  parts  to  finish 
stuffing  the  junk  box;  hamfests.  H 
is  true  that  in  the  past  few  years, 
the  number  of  hamfests  have 
been  dropping,  perhaps  due  to 
the  drop  in  new  hams  coming  into 
our  hobby.  Bui,  they  are  still  gold 
mines  for  part  shopping — even  if 
not  for  new  parts,  then  just  for 
plain  junk. 

As  an  example,  a  broken  23- 
channel  CB  radio  is  junk  to  most 
people.  To  the  low-power  opera- 
tor, it  is  a  treasure  chest  full  of 
goodies.  With  a  little  bartering, 
you  can  purchase  one  for  less 
than  five  dollars.  From  the  unit, 
you  can  expect  at  least  one  speak- 
er, a  microphone,  a  4-Watt  final 
transistor,  various  low-level  driver 
transistors,  and  handfuls  of 
smaller  components.  That's  not  a 
bad  haul  for  a  few  dollars. 

I  gut,  sort,  and  test  all  of  the 
above  parts  I  don't  worry  about 
the  smaller  resistors  or  ceramic 
capacitors.  It's  just  not  worth  the 
effort  to  remove  them.  I  can  pur- 
chase all  of  the  resistors  new  for 
less  money  and  time  than  it  takes 
to  remove  them  from  a  printed  cir- 
cuit board. 

I  for  one  like  to  build  my  equip 
ment  from  solid-state  devices. 
Those  old  CB  radios  are  a  good 
source  of  parts.  But  have  you  ever 
given  thought  to  building  some- 
thing  with  tubes?  Please  don't  get 
me  wrong.  I  like  the  technologies 
of  the  60s.  I  also  like  a  good  bar- 
gain when  I  see  one.  I'm  talking 
about  the  old  mobile  radios.  There 
are  several  different  models,  most 
made  by  Motorola,  General  Elec- 
tric, or  RCA.  I  have  seen  them 
go  at  hamfests  for  as  little  as  a 
buck  each. 

So,  what  good  are  they?  Welt, 
they  are  just  full  of  parts— tube* 
type  parts.  Most  have  a  6146  tube 
as  a  final,  a  2E26  driver,  and  per- 
haps even  a  12BY7.  The  power- 
supply  components  alone  are 
worth  more  than  the  price  of  the 
radio.  One  has  only  to  try  running 
a  home-brew  transmitter  using  a 


Number  24  on  your  Feedback  card 

tube  or  two  to  really  feel  the  ham 
spirit.  I  have  been  operating  a  6L6 
one4ube  job  for  a  year  or  so.  If 
there  is  enough  interest,  Til  print 
up  the  plans  here  in  this  column. 

I  have  noticed  several  things 
when  I  see  someone  else's  home- 
brew gear— a  lack  of  good-looking 
cabinets.  I  always  try  to  pick  up  a 
good-looking  box  or  chassis  when 
I  shop  the  hamfests.  It  is  hard  to 
buy  a  chassis  or  cabinet  by  mail, 
The  pictures  are  never  very  good; 
neither  are  the  descriptions.  The 
extra  shipping  cost  will  eat  you 
alive.  I  like  to  be  able  to  handle 
and  eyeball  the  cabinet.  Don't  for- 
get Radio  Shack  for  a  source  of 
good-looking  boxes  to  house  your 
QRP  project  in.  The  new  styles 
they  carry  are  not  too  bad. 

To  finish  stocking  up  on  the  junk 
box,  how  about  a  good  hunk  or 
two  of  copperclad  board?  Get 
some  double-sided  stock  as  well. 
It's  great  for  shielding  and  for 
making  up  small  cabinets.  Sol- 
dered together,  it  makes  for  a 
strong  chassis. 

Building  an  Swr/Watt meter 

Now  that  we  are  finally  done 
with  the  parts,  let's  put  something 
together.  A  low  swr  is  very  impor- 
tant to  the  QRP  operator,  as  high 
efficiency  is  one  of  our  many 
goals.  Running  low  power  is  the 
acid  test  for  your  antenna  system. 
With  a  handful  of  parts,  you  can 
construct  a  sensitive  swr/wattme- 
ter  very  easily*  The  small  watt- 
meter shown  in  Fig.  1  is  a  clas- 
sic in  design.  I  take  no  credit  for 
it.  Several  different  stytes  have 
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Fig.  t.  Swr/wattmeter. 


appeared  in  several  different 
magazines. 

As  time  as  1  Watt  will  deflect  the 
meter  full-scale,  with  a  frequency 
coverage  from  1.8  MHz  to  30 
MHz,  There's  not  much  to  it.  The 
signal  traveling  in  from  the  trans- 
mitter to  the  antenna  establishes 
an  electric  field  between  the  inner 
and  outer  conductors  and  a  mag- 
netic field  around  the  conductors. 
The  line  from  the  coax  forms  the 
primary  of  the  transformer,  Tlf 
and  so  the  alternating  magnetic 
field  induces  a  voltage  in  the  cen- 
ter-tapped secondary  winding. 
That  winding  is  loaded  by  R2,  a 
56-Ohm  resistor  C1  samples  the 
electric  field  and  is  adjusted  so 
that  when  the  load  on  the  output 
side  is  50  Ohms  resistive,  the 


Photo  A.  The  QRP  swr/wattmeter  shown  with  the  HW-3,  built  using 
junk-box  parts. 


voltage  injected  into  the  tap  of  T1 
aids  the  voltage  in  one  half  and 
exactly  cancels  the  voltage  in  the 
other  half.  Any  load  that  departs 
from  50  Ohms  resistive  will  cause 
less  cancellation  and  will  be  indi- 
cated by  the  meter. 

I  used  a  Bud  seamless  alu- 
minum box  to  hold  the  wattmeter. 
It's  die-cast  aluminum— very  easy 
to  work  with  and  rf-light*  At  this 
power  level  {less  than  20  Watts),  a 
plastic  utility  box  could  be  used, 
However,  I  like  to  place  rf  test  gear 
in  a  metal  cabinet  if  possible.  Ra- 
dio Shack  provided  me  with  cop- 
per perfboard  to  mount  the  parts 
on.  The  junk  box  supplied  a  very 
nice  50-uA  meter.  All  components 
are  self-supporting  and  are 
mounted  directly  to  the  perfboard. 
Do  be  sure  to  use  1 N34  dfodes  in 
the  bridge.  The  more  popular 
1N914  diodes  have  too  high  a 
junction  voltage  to  be  used  at  this 
power  level. 

Check  over  the  wiring  for  errors. 
With  a  50-Ohm  resistive  load  con- 
nected to  the  output,  apply  a  small 
amount  of  rf.  Adjust  R3  for  a  full- 
scale  meter  reading  in  the  forward 
position.  Apply  more  rf  if  needed. 
Switch  S1  to  read  reflected  power. 
Now  adjust  Cl  for  minimum  re- 
verse power  indication.  Repeat 
the  above  adjustments  on  the 
highest  band  to  be  used.  The 
swr/wattmeter  can  now  be  cali- 
brated as  needed.  My  meter  came 
with  a  nice  faceplate,  so  I  left  it  as 
is.  Apply  some  paint  and  rub-on 
lettering  and  you're  done.  The 
swr/wattmeter  will  find  a  good 
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home  next  to  your  latest  QRP 
transmitter. 

Let  me  switch  gears  for  a  mo- 
ment. If  you'd  like  to  see  small 
projects  like  this  in  the  QRP 
column,  drop  me  a  note.  There 
are  quite  a  few  smaller  projects 
that  can  be  discussed  here.  Re- 
member, it's  your  column. 

SOFTWARE  EXCHANGE 

Since  we're  switching  gears, 
let's  drop  down  to  four-wheel  low. 
The  operator  of  tow  power  has  to 
get  the  most  out  of  his/her  equip- 
ment and  antennas.  Optimum  effi- 
ciency sometimes  requires  tweak- 
ing and  pruning  in  the  smallest 
degree,  Close  only  counts  in 
horseshoes  and  hand  grenades — 
not  in  QRP. 

In  an  effort  to  get  the  most  out  of 
the  QRP  operator's  equipment, 
about  six  months  ago  I  started  col- 
lecting public-domain  ham  radio 
programs  for  a  software  ex- 


change. Antenna  design ,  MUF 
plots,  and  power-supply  designs 
are  just  a  few  types  of  programs 
that  are  available.  Right  now  I  can 
support  the  following  formats  and 
machines:  IBM/MS-DOS;  Apple 
ltt  lie,  and  //c;  the  Radio  Shack 
Color  Computer  (with  both  disk 
and  tape  support):  and  the  Com- 
modore 64  (disk  only). 

Currently.  I  have  public-domain 
programs  for  all  the  above  except 
the  C-64.  Where  is  the  large  soft- 
ware base  for  this  machine?  Sev- 
eral people  have  already  taken 
advantage  of  the  exchange.  To 
get  the  programs,  tell  me  what 
machine  you  want  the  programs 
for.  If  you  want  just  a  listing  of 
programs  for  that  machine,  an 
SASE  will  bring  it.  To  get  the  pro- 
grams, either  send  a  formatted 
disk  with  return  postage  and  a 
note  listing  the  program(s)  wanted 
or  send  me  $2  per  disk,  and  I  will 
send  you  a  GOOD  disk  with  the 


desired  programs  copied  on  it  I 
make  no  money  from  this.  The 
cost  covers  the  disk,  disk  mailer, 
postage,  etc. 

Please  also  send  me  your  pub- 
tic-domain  programs  to  add  to  the 
growing  exchange,  I'll  copy  your 
disk  and  return  it  with  some  differ- 
ent programs.  Into  programming? 
Send  me  your  creation  for  the  ex- 
change. The  more  software  I  re- 


ceive, the  more  we  can  exchange. 
Right  now,  there  is  a  good  supply 
of  programs  for  the  CoCo  and  Ap~ 
pie  series.  I  just  started  to  get 
some  for  the  MS-DOS-based  ma- 
chines—two very  fine  CW/RTTY 
programs* 

That's  about  all  for  this  month 
With  the  snow  on  the  ground  and 
the  cold  winter  nights,  look  for  me 
on  40  CW— QRP.  of  course!  ■ 


Swr/Wattmeter  Parts  List 


C1 

C2 

C3tC4 

R1 

R2 

D1(  D2 

T1 

M1 

S1 

J1,J2 


5-25-pF  trimmer  capacitor 

270  pF  ±  5% 

.047  pF 

1k,  1/2  W 

56  Ohms 

1 N34  germanium  diodes 

15  turns  #20  on  FT-50-43  core 
0-50-uA  meter 
SPOT  switch 
Coax  connectors 


AMSATS 


Number  f  7  on  your  Feedback  card 


Andy  MacAtlister  WA5ZI8 
23 tO  Romayor  Court 
Peart  and  TX  77$$  1 

WELCOME,  ANDY 

All  right!  A  satellite  column! 
YouTH  find  out  about  Vtdeocypher 
II  crackers  and  pirates,  HBO  and 
Cmemax  de*sc  ramblers  with  only 
two  chips,  perfect  C-band  recep- 
tion with  a  1 2-inch  dish,  and  com- 
plete  systems  with  30-degree 
LNAs  for  only  S29J5  postpaid. 
Right?  Well,  not  quite.  But  now 
that  I  have  your  attention,  I  am 
going  to  explore  some  topics  with 
this  column  that  are  potentially 
more  exciting  than  all  of  the 
above, 

I  enjoy  my  TVRO  (television  re- 
ceive only  direct  via  satellite),  but 
if  all  I  wanted  to  do  was  monitor,  I 
wouldn't  be  a  ham.  My  amateur 


radio  license  is  my  ticket  to  talk. 
Why  just  listen  or  look  when  i  can 
do  my  own  broadcasting?  How 
about  packet  QSOs  through  a 
"mailbox  in  the  sky1'  or  RTTY  con- 
tacts via  a  Russian  satellite? 
Watching  "raw  feeds"  of  football 
games  can  be  entertaining,  but 
it's  nothing  like  the  thrill  of  chas- 
ing an  elusive  country  on  a  low, 
horizon-skimming  OSCAR  pass. 

After  several  thousand  QSOs 
through  every  transponder-type 
satellite  since  AMSAT-OSCAR  7, 
my  enthusiasm  for  the  amateur  ra- 
dio satellite  program  is  stronger 
than  ever.  The  OSCAR  (orbiting 
satellite  carrying  amateur  radio) 
program  neatly  combines  my  in- 
terest  in  the  space  program,  com- 
puters, and  amateur  radio. 

By  the  way,  Wayne  Green  intro- 
duced me  to  this  hobby  back  in 


Photo  A.  Mike  WASTWTin  his  welt-equipped  satellite  station. 


1966.  My  father  picked  up  a  copy 
of  73  at  the  local  English  book- 
store in  Tehran,  Iran,  and  I  was  on 
the  air  as  WN5ZIB  within  months 
of  my  arrival  back  in  the  States,  t 
am  as  active  as  possible  on  the 
satellites  and  with  AMSAT  (the 
Radio  Amateur  Satellite  Corpora- 
tion), but  two  preschoolers  and 
the  XYL  (WB5RMA)  put  certain 
constraints  on  total  immersion  in* 
to  satellite  chasing. 

With  this  column,  I  will  have 
plenty  of  room  to  cover  how-to  top- 
res,  newcomer  hints,  new  satellite 
proposals,  awards,  contests,  and 
news,  though  situations  in  the 
world  of  the  hamsats"  can 
change  very  rapidly. 

Enough  introductions.  Where 
do  these  "birds"  come  from?  How 
did  the  amateur  radio  satellite  pro- 
gram get  started,  and  what  can 
you  do  NOW  to  (earn  more  about 
the  satellites  and  do  some  chas- 
ing of  your  own? 

The  Growth  of  Satellites 

It  was  25  years  ago,  December 
12,  1961,  at  2042  UTC,  when  an 
Agena-Thor  rocket  lifted  majesti- 
cally skyward  from  Vandenberg 
Air  Force  Base  in  California  with  a 
very  special  ten-pound  box  in 
place  of  ballast.  The  box  was 
called  OSCAR  1 .  This  small  satel- 
lite, built  by  hams,  sent  "HI"  in 
CW  on  145  MHz  with  140  milli- 
watts to  a  simple  whip  antenna. 
During  its  22-day  life,  hundreds  of 
hams  in  dozens  of  countries 
heard  this  signal  from  space.  Am- 
ateur radio,  a  hobby,  had  joined 
the  space  age  only  four  years  after 


Sputnik  1  became  man's  first  arti- 
ficial satellite  to  orbit  the  Earth- 
Si  nee  that  memorable  day  a 
quarter  century  ago,  the  concept 
of  amateur  radio  satellites  has 
flourished.  The  OSCAR  Associa- 
tion of  Sunnyvale,  California,  the 
group  responsible  for  OSCAR  1, 
later  became  Project  OSCAR,  Inc. 
They  exist  today  supporting  AM- 
SAT, whose  main  purpose  is  to 
provide  satellites  for  amateur  ra- 
dio communication  and  experi- 
mentation. 

Efforts  to  create  new  satellites 
continue  with  affiliated  groups 
worldwide  providing  space-ready 
hardware.  Some  of  the  countries 
directly  involved  include  the  Unit- 
ed States,  West  Germany,  Japan, 
the  United  Kingdom,  the  Soviet 


Photo  8,  WASTWT's  antennas: 
KLM  14C  for  two  meters  and  a 
home-brew  10*turn  helix  (right- 
hand  circular)  on  70  cm. 
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Union,  Australia,  France,  and 
Hungary,  Other  groups  providing 
support  include  New  Zealand, 
Canada,  South  Africa,  Brazil,  and 
Mexico.  Our  most  recent  hamsat, 
Fuji-OSCAR  12t  was  designed 
and  built  by  Japanese  hams  and 
then  launched  from  Japan  on  Au- 
gust 12. 1986  into  a  1 ,500-kilome- 
ter  circular  orbit. 

Satellite  Spectrum 

Amateur  radio  satellite  activity 
is  not  a  specialized  mode  of  com- 
munication like  packet,  RTTY, 
facsimile,  or  slow-scan  television. 
The  hamsais  represent  NEW 
HAM  BANDS.  Each  time  a  satel- 
lite goes  up,  we  have  new  space  to 
make  contacts  with  other  hams. 
You  might  say  that  the  space  al- 
ready existed  as  ham  frequen- 
cies, but  for  the  most  part,  the 
satellite-allocated  subbands  are 
in  unused  areas  of  VHF  and  LfHF 
amateur  allocations. 

Mode  L  on  AMSAT-OSCAR  10 
used  a  1 269-MHz  uplink  with  a 
436-MHz  downlink  to  provide  800 
kHz  of  operating  room,  That's 
more  spectrum  than  the  40-f  30-, 
and  20-meter  bands  combined. 
With  the  exception  of  fast-scan 
TV,  you  will  find  many  of  the  "spe- 
cialized modes"  of  amateur  ra- 
dio in  use  on  the  ham  satellite 
transponders. 

Uo-9andUo-11 

You  probably  have  ham  rigs  on 
hand  that  can  get  you  started  with 
amateur  radio  satellites  right  now. 
ANY  two-meter  rig  in  reasonable 
condition  can  hear  UoSAT-OS- 
CAR  9  and  UoSAT-OSCAR  11. 
These  experimental  scientific  and 
educational  spacecraft  were  built 


at  the  University  of  Surrey  in  Eng- 
land and  launched  as  secondary 
payloads  on  American  boosters 
into  low  poter  orbits.  Uo-9fs  alti- 
tude is  almost  500  kilometers, 
while  Uo-1 1  "s  is  almost  700. 

They  transmit  telemetry  on  ei- 
ther the  two-meter  band  or  the  70- 
centimeter  band.  Except  for  spe- 
cial experiments,  the  two-meter 
frequency  is  preferred.  Set  your 
handie-talkie,  mobile  rig,  or  home 
Station  on  145.825  MHz  FM. 
Eventually,  one  of  the  two 
UoSATs  will  come  over. 

The  signal  format  can  be  any- 
thing from  synthesized  voice  to 
CW.  RTTY,  or  ASCII.  Typically, 
expect  to  hear  1200-baud  ASCII. 
If  you  have  a  1200-baud  modem 
handy*  hook  it  between  the  rig  and 
your  home  computer  for  some  in- 
teresting bulletins  or  telemetry. 
Uo-9  and  Uo-11  can  each  be 
heard  about  six  times  every  day, 
for  about  1 5  mi nutes  per  pass  Or. 
Robert  Diersing  N5AHD  wrote  a 
very  detailed  paper  on  automatic 
station  control,  data  acquisition, 
and  telemetry  processing,  but  for 
a  quick  introduction  to  the  ham- 
sats.  just  hearing  signals  from 
space  with  an  HT  is  amaztng. 

Fuji-OSCAR  12 

But  what  about  the  communica- 
tion-type satellites?  The  newest 
and  most  reliable  one  is  Fuji-OS- 
CAR 12.  This  satellite  uses  a  two- 
meter  uplink  and  a  70-centimeter 
downlink  and  has  two  transpon- 
ders called  JA  and  JD.  The  "J" 
refers  to  the  frequency  configura- 
tion of  145  MHz  up  and  435  MHz 
down,  while  the  "A"  stands  for 
analog  and  the  "D"  for  digital. 
When  the  JA  transponder  is  on, 
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the  JD  system  cannot  be  used. 
The  reverse  Is  also  true.  The 
analog  transponder  is  continuous 
and  is  intended  for  SSB,  CWT  RT- 
TY,  SSTV,  FAX.  or  similar  signals, 
white  the  digital  transponder  is  for 
AX. 25  packet  communications. 

The  analog  transponder  is  100 
kHz  wide  and  is  inverting.  When 
you  transmit  an  LSB  signal  below 
the  center  of  the  passband.  the 
downlink  will  be  USB  and  above 
center.  Fig.  1  shows  the  analog 
transponder  band  plan.  The  use 
of  circularly  polarized  beam  an- 
tennas, low-loss  feedline.  and  a 
preamplifier  will  be  rewarded  with 
quality  contacts  on  FO-12, 

Several  multimode  rigs  are 
available  today  for  use  with  mode 
J.  Some  of  those  used  most  often 
include  the  Yaesu  FT-726R,  the 
Kenwood  TS-711  and  811.  and 
the  ICOM  IC-271  and  471  series. 
In  my  case,  two  Yaesu  HF  rigs 
with  appropriate  receive  and 
transmit  conversion  make  almost 
any  "mode"  possible.  Those 
hams  with  inconvenient  setups- 
ones  that  require  wiring  changes 
or  system  modifications  before 
every  operation— make  few  con- 
tacts and  soon  lose  interest. 

The  digital  transponder,  mode 
JD.  uses  discrete  channels  rather 
than  a  continuous  band  of  fre- 
quencies. When  this  mode  is  in 
operation,  the  analog  transponder 
win  be  off,  and  FO-12  becomes  a 
store-and-forward  mailbox  like  an 
orbiting  packet  digipeater  with  a 
computer.  This  "digr  has  cover- 
age of  much  of  the  Earth  ps  surface 
m  the  course  of  a  day.  A  message 
could  be  left  for  a  friend  in  Califor- 
nia as  easily  as  for  one  in  Aus- 
tralia. The  uplink  channels  listed 
in  Fig.  2  require  FM.  while  the 
downlink  is  SSB. 

The  standard  packet  station  will 
need  a  few  extra  items  to  alfow 
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Fig.  1.  Fuji-OSCAR  1 2  analog  transponder  channels. 
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Fig  2.  Fuji-OSCAR  12  digital 
transponder  channels. 


compatibility  with  the  satellite. 
These  include  antennas  suitable 
for  satellite  work,  a  435-MHz  SSB 
receiver,  and  an  interface  box  to 
go  between  the  TNC  and  the 
radios. 

Mode  JD  is  new  and  is  not  for 
the  beginner.  Experience  with  the 
analog  mode  on  FO-1  2  and  knowl- 
edge of  terrestrial  packet  activ- 
ity on  two-meter  FM  or  HF  are 
helpful. 

Other  Birds 

We  have  other  amateur  radio 
satellites  in  orbit.  Any  attempt  to 
second-guess  their  status  at  the 
time  this  material  goes  to  print 
would  be  impossible,  but  a  de- 
scription of  their  present  situation 
is  in  order 

AMSAT-OSCAR  10  was 
launched  in  1983  on  an  Ariane 
rocket  to  a  high  elliptical  orbit.  For 
several  months  now  it  has  suf- 
fered many  setbacks  due  to  pro- 
gressive memory  failure  Induced 
by  radiation  damage,  Many  at- 
tempts have  been  made  to  re- 
verse this  problem,  but  with  few 
results.  Rescue  efforts  will  likely 
continue  as  long  as  there  is  any 
chance  to  squeeze  more  useful 
life  from  this  extraordinary  inter* 
national  hamsat. 

It  carries  two  transponders,  one 
for  435-1 45-MHz  operation  and 
another  for  1 269-436-MHz  opera- 
tion. The  nature  of  its  orbit  has 
allowed  DX  contacts  almost  to  the 
opposite  side  of  the  Earth. 

The  Soviet  Union  has  been  re- 
sponsible for  no  less  than  ten  am- 
ateur satellites  in  recent  years. 
They  indude  the  "RadFO"'  and 
"Iskra"  series,  Radio  7,  the  best 
satellite  from  the  last  group  to  be 
launched  (1981),  may  still  be 
available  for  communications,  but 
its  failing  batteries  have  resulted 
in  reduced  operating  schedules 
whenever  eclipsing  of  the  sun 
takes  place.  The  Iskra  satellites 
usually  last  onJy  a  month  or  two 
and  have  yet  to  do  more  than 
provide  beacons  on  ten  meters. 

The  transponder  on  Radio  7  us- 
es a  two-meter  uplink  and  a  ten- 
meter  downlink  with  a  beacon  fre- 
quency Of  29.501  MHz.  In  the 
months  to  come,  we  expect  at 
least  three  new  Soviet  amateur 
satellites,  including  Radio  9,  Ra- 
dio 10,  and  Iskra  4. 

Suggested  Reading 

Just  a  few  years  ago,  ft  was  diffi- 
cult to  find  sufficient  data  on  ham 
radio  satellites  without  gathering 
quite  a  pile  of  old  magazines,  ob- 
scure journals,  and  books.  To  get 
a  really  good  single  source  of  in- 
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Ne*  *ot  KENWOOD 

TH21AT,  31AT,  41AT 
a  FAST  CHARGER 


SPECIAL 
SALE! 


Save  $15.00  when  ordering    lVflW    ll49     QS 

rtiamBf    u-Hfi.    nnvccnrUc    L  if 


with  »c«sw»rk5  kit. 

+  ^3.00  shipping  and  handling 
II  res.  add  $%  sales  tax 

Features: 

•  Charges  in  15  minutes  *  12v*14vdc  input 

•  Automatic  Voltage  cut -off      *  No  memory 

*  Bfttierv  doesn't  bat-up  *  Proven  in  daih  use 

*  ModJfkmtioEi  to  charge  PB21H 
on  request  »l  no  extra  charge 

Optional  AC  adapter  with  DC  and  mobile  cards 

availableilfr^r        $9.9$ 

Call  and  talk  with 

Validly  t;    IVlLt?   Dr.  "5",  WA4DRV 

P.O.  Box  17015.  Plantation,  FL  33318 

305-476-8580  ^46 


PACKET  RADIO 
CONNECT-ALARM 


This  TNC  accessory  emits  a  loud  beep  when 
another  station  connects  to  you. 

Mounts  entirely  inside  the  TNC! 

Quick  and  simple  instatlation  in  the  TAPR 
TNC-2,  Pac-Com  TNC-200,  AEA  PK-80,  and 
MFJ-127G.  Adjustable  beep  1-9  seconds. 

Complete  Kit  S  16.89  •  Assembled  Unit  $22.64 
Shipping  add  S2. 00 

SENDSAS.E  FOR  MORE  INFORMATION 


Watt 


enfmeennQ 


|805|  564 .3682-lc  order 

(B05|  9W-0099-iech  into 

Vfsa/Mtrtefcanl  Accepted 

Money  back  guarantee 


P.O.  Box  184S    Goleta,  CA 93116 
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SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 

USA 


MODEL 

SG  tOOF 

S429.95 

delivered 


*  Cov*rs  100  MHz  io  199.999  MHz  m  1  kHz  steps  with 
thumbwheel  dial  *  Accuracy  +/-  1  part  per  10  m\h 
lion  at  all  frequencies  •  Internal  FM  adjustable  from 
0  to  100  kHz  at  a  1  kHz  rate  •  External  FM  inpul  ac^ 
cepts  tones  or  voice  •  Spurs  and  noise  at  least  60  dB 
below  earner  *  Output  adjustable  from  S-500  mV  at 
50  Oft ms  *  Operates  on  12  Vdc  &  Vi  Arnp  •  Available 
for  Immediate  delivery  •  $429.95  delivered  *  Add-on 
accessories  avaMable  to  extend  freq  range,  add  infi- 
nite resoJutton,  AM,  and  a  precision  120  dB  attenua 
lor  •  Call  or  write  tor  details  gphone  in  your  order  as 
fast  COD  s  n  i  pmen  t .  _„ 

VANGUARD  LABS 

196-23  Jamaica  Ave,,  Hon  is.  NY  1 1423 
Ptwne    (718J  46B-2720  Mon.-Thors 
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ASSOCIATED  RADIO 

BQ1  2  CONSER 

OVERLAND  PARK.  KANSAS  6B204 

Can  31  3X381  -5900 

BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 

WE'LL  BUY  YOUR  EXTRA  RIG 

OR  ENTIRE  STATION 

SEND  $2.00  FOR  CATALOG  &  WHOLESALE  LIST 

SAVE  AMERICA'S  MO.  1   Real  Amateur  Radio  Seo 


MICROWAVE  MODULES  Ltd. 

LIVERPOOL   ENGLAND 


MMT 

MMT 

MMT 
MMT 
MMT 
MMT 

MMT 
MMT 


SS8  —  CW  — AM  -    FM 
50/21*$    50  MHz  20  Walts 
50/144      50  MHz  20  Walls 

144/28    144  MHz    to  Wans 
144/2a-R     144  MHf  GaAsFET  ?5  Watts 
220  '  211 -S    220  MHz   15  Watts 
432.-'28'S    432  435  MHz    10  Wails 
1296  144-G    1296  Mm  GaAsFET   ?W 
126S/144    OSCAR  Mode-L  2  Wat!   xmit 


CONVERTERS 


MMC  144  2B  HP    2  m  GaAsFCt 
MMC  432  2B-S    70  cm  Down  to  1 0m 
MM K  1 296/144    23  cm  Down  to  2  m 


PX  PRICE 
S342.00 

342.00 
186.00 
342.00 
242.00 
285.00 
362.00 
27A.00 

74.00 

83-00 

186.00 


POWER  AMPLIFIERS 

PREAMPLIFIER  BUILT-IN  PX  PRJCE 

MML  144  30-LS  uiMHj  30Wart  HTAMP  $12900 
MML  144.  100-LS  T44  MH/  100  Watt  HT  AMP  242  00 
MML  144  200  S  14 J  WH/  200  Walt  GaAsFET  429.00 
MMLW30-L    W  MHj   30  Watt   HT  AMP  232.00 

MML  432/100  4 32  MHz  100  Walt  ATV  SS8'FM  429  00 
MML  432-50    432  MHz  50  Wall     10  Walt  in  219.00 

MML  12%  15    1296  MHz   T  5  Watts  CALL 


PREAMPLIFIERS   GaAsFET 


MMG  144V 
MMG  1296 


2  m  RF  SwUcried 
23  enn 

ATV 


CAlt     rOtt   CAtAlOd   AHQ   OSCAB    S  r  N  ft  M5 

tmtttS    5U*Jf Cf    TO   CMAH&t    WlTnOi/T   ADVANCE   HOItCE 

ma  ttAsri MC*mo  Acctrrto 


MMC  435  600    7D  cm  Block  Converter 
MTV  435    20  Wat1  70  cm  umir 


65  00 
111  00 


6900 
299  00 


CONVERTERS 

PREAMPLIFIERS 

ATV  -  OSCAR 


THE  "  PX"   SHACK 

b2  STi  )NEWVC«   DfllVE 

H£llE  WEflD  N  J    (WiOZ 
[?0i)B?i    60T3 


^29 


CALLING    HOURS 

11  AH  —  3  PM    OtdrTi 

i  PM  —  10  PM    lethmtal 

EST 


OSCAR  MOPE-J  FILTERS 

PREVENT  DESENSE  OF  YOUR  DOWN-LINK  RECEIVER 


>tJlL 


PSf 
432 

70  cm 
Pre  Amp 

70  cm 
Rx 

\ 

$89.95 

MMf200-7  $49.95  PSf432 

(usually  sufficient)  {for  extra  protection) 

I.L@145  0.5dB  I.L  @435  0.1  dB 

Loss  @  435  40  dB  mm  Loss  @  145  70  dB  typ 

Send  66  c  (3  stamps)  for  detailed  specs  on  all  VHF  &  UHF  products.  Shipping  FOB  Concord,  MA 


SPECTRUM  INTERNATIONAL  INC 


(617)263-2145 


P.O.  Box  1084S,  Concord,  MA  01742,  USA 


Ifl3 


r 


INDIANA  HAMFEST 

SUNDAY.  MARCH  8,  1987 

Open  at  8:00  A.M. 

Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  Indiana 

The  Crossroads  of  Four  Interstate  Highways 

1-65,  1-69, 1-70,  and  1-74 

All  Indoors  -  Over  400  Tables  -  Free  Parking  -  Paved 
Lots  •  Forums  -  Commerical  and  Flea  Market  Dealers 

Talk-in  on  the  'Mighty  525"  -  145,25  MHz 
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formation.  1  would  suggest  a  copy 
of  The  Satellite  Experimenter's 
Handbook  by  Martin  Davidoff 
K2UBC*  It  is  available  through 
AMSAT  for  $10  postpaid  to  The 
Radio  Amateur  Satellite  Corpora* 
tion,  PO  Box  27.  Washington  DC 
20044. 
For  more  information  on  Fuji- 


OSCAR  12,  Project  OSCAR 
has  the  JAS-1  Satellite  Hand- 
book. It  was  originally  printed 
in  Japanese  but  has  recently  been 
translated  into  English.  The  price 
postpaid  is  $10  to  JAS-1  Satellite 
Handbook,  Project  OSCAR,  lnc.r 
PO  Box  1136,  Los  Altos  CA 
94023-1136. 


To  keep  up  with  changes  in  sat- 
ellite stat us ,  the  Amateur  Satellite 
Report  from  AMSAT  is  sent  to 
members  at  least  once  a  month. 
This  newsletter  provides  orbital 
tracking  data  and  information  on 
upcoming  missions  and  present 
projects.  The  membership  fee  of 
$24  per  year  (from  the  Washing- 


ion  DC  address  above)  helps  pay 
for  new  satellites. 

If  you  have  OSCAR-related 
questions,  send  them  to  me.  Al- 
though I  cannot  respond  to  each 
individually,  I  wilt  be  covering 
many  topics  in  the  months  to 
come  and  would  really  appreciate 
the  input,  ■ 


TTY  L 


III 


P 


NumtMf  26  on  your  Feed  back  card 


MarcL  Leaveyt  M.D.  WA3AJR 
$  Jenny  Lane 
Pikesvilte  MO  21208 

The  most  obvious  way  to  begin 
this  column,  of  course,  is  by  wish- 
ing each  and  e^&ry  one  of  you  a 
HAPPY  NEW  YEAR!  It  may  be 
overdone,  but  as  each  year  ticks 
by,  I  look  into  my  children's  eyes 
and  wonder  what  the  next  centu- 
ry, just  a  baker's  dozen  years 
away,  will  bring,  not  only  to  elec- 
tronics and  ham  radio,  but  to  our 
entire  way  of  iife  II  does  make  one 
pause  and  think. 

One  of  you  who  did  take  a  few 
moments  to  think  was  Frank  Fox 
WA6KGD  of  Hayward,  California, 
Frank  provided  the  first  answer  to 
the  "Green  Keys"  question,  re- 
marking that  he  has  ''sat  many  a 
night  and  punched  the  'Green 
Keys'  (cushioned  at  that)  on  a 


Model  15  Teletype*  For  that  mat- 
ter, I  punched  the  same  keys  on  a 
Mode!  21  Teletype/'  That's  right, 
those  of  you  who  never  laid  eyes, 
much  less  hands,  on  an  original 
mechanical  monster,  the  key- 
boards of  the  classic  Teletype 
Corporation  machines  were  made 
up  of  green  keys,  thus  the  moni- 
ker "Green  Keys"  for  this  hobby 
of  ours. 

Frank  also  addresses  one  of  the 
expressed  needs  of  several  of  our 
RTTYphifes— running  RTTY  on 
an  Apple  //c  computer.  He  tells  me 
that  he  purchased  the  rights  to 
market  Super-RATT,  originally 
written  and  marketed  by  Richard 
Landsman,  and  has  maintained 
his  interest  in  keeping  "one  of  the 
best  communication  programs 
alive  and  well.  The  program  works 
on  all  Apples  including  the  //c. 

The  program  can  be  used  with 


virtually  any  terminal  unit;  in  fact, 
there  are  several  options  in  the 
configuration  program,  including 
the  Alex  Masimo  internal  Terminal 
Board  for  the  Apple,  the  HRA  ter- 
minal unit,  and  terminal  units  that 
had  been  wired  up  to  use  the 
game  I/O  for  the  Galfo  program. 

"The  program  is  primarily  a  ma- 
chine-language program,  which 
lets  it  operate  in  a  speedy  manner 
and  is  interfaced  rather  neatly 
with  a  Basic  program  that  lets  the 
user  make  changes  in  the  pro- 
gram to  suit  his  needs.  The  Apple 
when  powered  up  automatically 
boots  and  runs  any  p redesignated 
program  in  drive  one.  "so  thai 
using  the  program  is  simple  and 
convenient. 

The  manual  is  supplied  on  disk 
and  is  more  than  50  pages  in 
length.  It  comes  in  standard  Apple 
file  format,  so  that  it  can  be  printed 
out  with  a  word  processor  pro- 
gram or  the  short  Basic  program 
provided  on  the  disk. 

Now  I  hear  some  of  you  clamor- 
ing in  the  back  for  a  few  details  on 
this  program,  A  quick  rundown  in- 
cludes RTTY  speeds  of  40  to  300 


Fig.  I.  Model  33ASR  TTY  printer  magnet  driver  board  (as  modified  for  TTY  level  signals),  Note:  02  and  its 
associated  parts  have  been  removed;  the  Q1  circuit  has  been  modified  as  shown, 
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baud  and  Morse  from  5  to  100 
wpm,  with  Baudot,  Morse,  and 
ASCII  capabilities.  Both  a  bulletin 
board  system  and  selective  call 
are  included  in  the  program.  A  re- 
ceive buffer,  initially  set  at  10Kr  is 
included,  and  information  can  be 
saved  to  or  retrieved  from  disk.  A 
split-screen  display  holds  all  kinds 
of  information,  and  there  is  even  a 
simplified  QSO  log  on  screen. 

More?  I  don't  know,.. how 
about  a  word  or  character  mode  of 
transmit,  automatic  carriage  re- 
turn, real-time  hard  copy  with 
printers  that  sport  a  buffer,  auto- 
matic or  selectable  ID.  temporary 
string  storage,  file  transfer  mode, 
bit  inversion,  even  on-line  help? 
How  much  longer  do  I  have  to  go 
on?  This  does,  from  the  specs  at 
least,  look  like  its  name  "Super- 
RATT." 

Go  ahead  and  drop  Frank  a  line 
at  186  Isabella  Street,  Hayward 
CA  94544,  and  tell  him  you  read 
about  it  in  73's  RTTY  Loop*  I'm 
sure  he  will  be  happy  to  send  you 
the  full  details.  And  any  users  of 
Super-RATT,  let  me  hear  from  you 
as  well, 

One  user  I  have  heard  from  is 
Frank  C.  Krushina  K40W  of  Mer- 
htt  Island.  Florida,  who  is  using 
Super-RATT  with  his  Apple //e.  He 
didn't  complain,  so  I  guess  he 
likes  it.  Huh,  Frank? 

Robert  L.  Dingle  KA4LAU  of 
Dayton,  Ohio,  writes  that  he  is  try- 
ing to  get  the  TRS-80  Model  100 
RTTY  program  shown  in  the  Julyt 
1986,  RTTY  Loop  working  on  his 
NCR  Decision  Mate  V  computer. 
He  says  that  all  he  got  was  an 
error  message  that  said,  "SUB- 
SCRIPT OUT  OF  RANGE  LINE 
120/*  Assuming  that  this  is  a  simi- 
lar machine  to  the  Model  100,  my 
only  guess  is  that  the  line  may 
have  been  entered  wrong.  The 
listing  as  shown  in  the  column 
used  a  form  of  "pretty  printing" 
that  lined  up  the  contents  of  the 
line  with  the  text  following  the  line 
number.  The  line  should  read: 

120  F$=*  a^+CHRSflO)^-. 
*+CHR$<7}+-87,'+CHR$(13) 
+  p,$4\!:(5w+CHR$(34) 
+  ")2tf6019?8J;" 

Watch  out  for  the  spaces.  There 


CALLBOOKS 


The  "Flying  Horse" 
sets  the  standards 

Continuing  a  66  year  tradition,  there  are 
three  new  CaNbooks  for  1987. 

The  North  American  Callback  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  all  countries  from  Canada  to 
Panama  including  Greenland,  Bermuda,  and 
the  Caribbean  islands  plus  Hawaii  and  the 
U.S.  possessions. 

The  international  Callbook  lists  the 
amateurs  in  countries  outside  North 
America.  Coverage  includes  South  America* 
Europe,   Africa,  Asia,  and   the   Pacific  area. 

Th*  1907  Callbook  Supplement  is  a  new  idea 
In  Callbook  updates;  it  lists  the  activity  in 
both  the  North  American  and  international 
Callbooks,  Published  June  1,  1987,  this 
Supplement  will  include  all  the  new  licenses, 
address  changes,  and  call  sign  changes  for 
the  preceding  6  months. 

Publication  date  for  the  1987  CaMbooks  is 
December  1,  1986.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


D North  American  Callbook 
rncL  shipping  within  USA  $28,00 

inck  shipping  to  foreign  countries        30.60 

a  international  Callbook 
incL  shipping  within  USA  $28.00 

incl.  shipping  to  foreign  countries        30,60 

n  Callbook  Supplement,  published  June  1st 
IncL  Shipping  within  USA  $13.00 

IncL  shipping  to  foreign  countries        14,00 

SPECIAL  OFFER 

□  Both  rsLA.  &  International  Call  books 
incl,  shipping  within  USA  $53.00 

jncL  shipping  to  foreign  countries       63.00 

************ 

Illinois  residents  please  add  6V?%  tax. 
All  payments  must  be  in  U,S,  funds. 

RADIO  AMATEUR 

ca 

Dept.      B 

925  Sherwood  Dr.,  Box  247 

U*ke  Bluff,  iL  60044,  USA 


llbook 


IMC.    ^31 


Tel:  {312J  234*6600 


220 


Portable  radios  can  be  a 
tradeoff.  In  return  for  mobility 
you  get  loss  of  performance. 

Well  now  you  can  cut  your 
losses  significantly.  All  you 
need  is  the  new  Larsen  UHF 
KuLDUCKIE®KD14-HW 
half-wave  antenna?  Its  a 
mouthful  but  itil  do  your  ears 
a  lot  of  good, 

Because  it's  half-wave,  the 
KD 14-HW  is  fully  resonant 
despite  the  poor  ground 
plane  portables  are  faced 
with.  Under  ideal  ground 
plane  conditions,  it  delivers 
performance  equal  to  a  full 
quarter-wave.  And  that's  a 
powerful  improvement  over 

most  portable  antennas! 


And  because  it  is  inherently 
resonant,  the  KD  14-HW  can 
also  be  easily  remoted  with  a 
length  of  coax. 

The  KDl4s  flexible,  easy- 
to-get-along-with  radiating 
element  measures  a  scant  12 
inches.  At  the  base  is  a  3J4 
inch  impedance  transformer 
that  gives  added  strength. 

The  KD14  half- wave  series 
is  also  available  in  a  collapsa- 
ble 2-meter  version. 

Cut  your  losses  and 
improve  your  gain  when 
you  operate  with  the  new 
Larsen  UHF  KuLDUCKIE® 
KD  14-HW,  with  no-nonsense 
warranty.  You  can  see  it  at 
your  favorite  amateur  dealer. 

*For  units  with  BNC  output. 


+?* 
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Lor  sen  Antennas 

The  Amateur's  Professional 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog. 

IN  USA  Larsen  Electronics  inc  .  11611N  E  50th  Awe./ PC,  8o*  J 799/ Vancouver.  WA  98668  206-573-2722 
IN  CANADA  Canadian  Larsen  EJectronics,  Ud  n49Vtfesl  61  h  Ave  /Vancouver  B  C  V5V  1K3/ 604 -872-851 7 

UVRSENf  KGLflOD*  AND  KQLDUCKIE*  ARE  REGISTERED  TRADEMARKS  OF  LAHS£N  ELECTRONICS  INC 


''When  You  Buy,  Say  73 


*  * 
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Fig.  2.  interface  unit  diagram.  Hard  copy  with  a  Model  33  ASR. 


should  be  one  in  the  first  quoted 
string  (space  3}  and  in  the  second. 
after  the  CHRS(IO)  (underline 
space),  There  is  one  more,  in  the 
last  string,  between  the  S  and  the 
period,  If  you  count  the  characters 
in  the  string,  with  each  CHRSQ  as 
one  character,  you  should  get  31 
characters.  The  Baudot  LTRS 
character  set  ts  in  L$,  and  the 
FIGS  character  set  in  F$.  They 
should  both  be  the  same  length 
and  represent  the  same  charac- 
ters in  the  same  order,  just  with  a 
different  case.  Let  me  know  if  this 
solves  the  problem. 

Some  time  ago.  Louis  I.  Huiton 
K7YZZ  of  BelJevue,  Washington, 
acquired  a  Model  33  ASR  Tele* 
type  machine  to  replace  a  Model 
28  KSR  that  was  connected  to  his 
Digital  Group  2-80  computer.  The 
problem  with  the  Model  28  was 
that  when  the  print  driver  routine 
was  changed  from  Baudot  to 
ASCII,  an  ASCII-capable  ma- 
chine, such  as  the  Model  33,  was 
needed.  Once  a  modification  to 
the  Model  33  to  allow  driving  with 
TTL4evel  signals  from  the  Digital 
Group  computer  was  accom- 
plished, alf  was  working  just  fine. 

Then  Louis  got  interested  in 
packet  and  assembled  a  new 
computer  system  to  replace  the 
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Digital  Group.  The  computer 
picked  was  a  TRS-80  Color  Com- 
puter, but  when  he  tried  to  con- 
nect the  Model  33  to  the  RS-232 
output  of  the  CoCo,  he  had  a  few 
problems. 

Louis  notes  that  the  printer 
would  print  right  across  the  page 
and  pile  up  at  the  end  of  the  line.  It 
apparently  did  not  recognize  the 
carriage-return  and  line-feed  sig- 
nals from  the  computer.  During  a 
literature  search  for  data  on  the 
Model  33  and  its  applications,  he 
found  several  hints  on  possible 
solutions  to  this  problem,  First, 
the  computer  was  programmed  to 
limit  its  line  length  to  72  charac- 
ters. Then  a  circuit  was  designed 
to  tell  the  computer  to  stop  send- 
ing and  wait  until  the  Model  33 
had  finished  its  carriage  return 
and  line  feed  when  it  reached  its 
72nd  character  or  when  it  re- 
ceived a  CR/LF  from  the  comput- 
er. The  computer  was  also  pro- 
grammed to  send  the  data  at  110 
baud,  the  speed  needed  to  talk  to 
a  Teletype  machine. 

fig.  1  is  a  diagram  of  the  modifi- 
cations Louis  made  to  the  printer 
magnet  driver  board  of  the  Model 
33  ASR  to  allow  driving  with  TTL 
level,  rather  than  20-mA  current 
loop  levels,  it  should  be  noted  that 
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transistor  02  and  its  associated 
parts  have  been  removed;  modifi- 
cations to  the  circuit  of  Q1  are  as 
shown. 

In  order  to  provide  a  hardware 
detection  of  a  carriage  return, 
and  thus  force  a  hold  on  data 
transfer  while  the  type  basket  re- 
turns, the  circuit  In  Fig,  2  can  be 
constructed. 

According  to  Louis,  the  data 
signal  is  taken  from  the  RS-232 
port  of  the  Color  Computer  and  is 
inverted  in  one  section  of  a  hex 
inverter  to  make  it  compatible  with 
the  input  of  the  UART.  Two  clocks 
using  555s  provide  the  timing  sig- 
nals for  the  UART.  The  input  clock 
is  made  front-panel  adjustable  to 
be  compatible  with  the  data  signal 
speed  coming  from  the  computer. 
The  other  clock  is  set  to  the  Model 
33  printer  speed  of  1 00  wpm.  The 
serial  bit  stream  output  from  the 
UART  is  inverted  in  another  sec- 
tion of  the  hex  inverter  and  drives 
a  transistor  printer  magnet  circuit, 
The  parallel  data  output  of  the 
UART  receiver  section  is  cross 
connected  to  the  data  input  of  the 
UART  transmitter  section.  These 
same  lines  are  monitored  by  the 
carriage  return  detector  circuit. 
When  that  command  is  received 
from  the  computer  data  stream,  it 


causes  the  7432  to  trigger  a  555 
pulse  generator.  This  pulse  out- 
put  is  inverted  by  another  section 
of  the  hex  inverter  and  is  used  to 
inhibit  the  computer  from  sending 
any  further  data  until  the  CR/LF 
function  has  been  accomplished 
by  the  teleprinter, 

A  short  software  routine  is  used 
by  Louis  to  set  up  the  computer  to 
output  at  the  proper  speed,  and 
with  the  proper  delays.  The  follow- 
ing coufd  either  be  typed  in  direct- 
ly, in  the  command  mode,  or 
placed  into  a  short  program: 

POKE  14SJ  :  POKE  1 50,246        'Sets  baud  rate 

10110 
POKE  151.255  POKE  152,255      Sets  line  delay 
P0KE1S3J2  'Sets 

POKE  154.72  Printer 

POK£t$5.72  'Width 

Louis1  solution  is  certainly  one 
way  to  solve  the  problem,  but  I  am 
inherently  lazy  and  would  like  to 
propose  another  one.  How  about 
a  software  "filter,"  which  watches 
the  output  to  the  teleprinter  and 
forces  a  delay  in  software  when  a 
carriage  return  is  sent?  A  few 
years  back,  I  wrote  such  a  routine 
for  a  Selectric  driver,  and  a  similar 
routine  for  an  ASCII-encoded 
printer  wouldn't  be  too  hard.  I 
might  add  that,  once  such  a  filter 
is  "constructed/'  some  more 
smarts  could  be  added  with  little 
difficulty.  I'll  put  something  to- 
gether and  let  you  all  see  it  next 
time. 

Gene  Wagner  WA7RCR  of 
Longview,  Washington,  dropped 
me  a  tetter  with  his  view  of  RTTY 
on  the  ham  bands.  He  says  he 
started  out  with  the  old  Model  14s 
and  slowly  entered  the  computer 
age.  Now  he  has  an  IBM  PC  with 
"alt  the  nice  things  that  go  with  it. 
and  [he  has|  about  2,400  RTTY 
pictures  in  [his]  files  that  ]he  ex- 
changes] with  other  pix  nuts 
around  the  world." 

He  questions  the  availability  of 
programs  for  the  multitude  of  PC- 
compatible  users,  however  It  is 
Gene's  impression  that  those  of 
you  who  are  using  any  of  the 
"'clones"  out  there  are  shut  out 
from  the  bulk  of  good  RTTY  pro- 
grams. Is  this  so?  I  have  heard 
very  little  from  PC/PC-clone 
users,  and  would  look  forward  to 
some  of  your  input.  Let  me  hear 
from  you,  and  I'll  be  more  than 
happy  to  open  a  window  to  all  of 
your  experiences, 

I  have  been  thrilled  at  the  num* 
ber  of  electronic  messages  I  have 
received,  several  of  which  have 
ended  up  in  this  column.  Whether 
on  CompuServe  (my  ppn  is 
75036,2501)  or  on  Delphi  (user- 


Announcing  The 
ital  Void 


M.KtClf4MX>r  U"l 
ll-i.  Iiiil<r«4 


SuggC3U*d  Amateur 

Nel  Price  $349. 

Now  fur  the  first  lime  you  can  enjoy  the  iruly  unique 
operation  of  *  Digital  Voice  Announcement  System 
drsigneJ   sp.«4.jficaliy  for  Amateur  Radio  comminica 
i  i  r*s.  Thi*  DVK'lOO  represents  the  totes*  technology  in 
digital  audio  processing. 

Create  yuur  own  natural  voice  tonk'vl  calls  CQ's  etc 
Yotur  voice  i*  stored  in  digital  rrremory  ready  to  be 
played  back  al  the  ranch  of  a  key.  The  Digital  Voice 
Kevei  is  not  a  tape  recorder  or  robotic  sounding  synthe- 
sizer but  u  true  full  fidelity  mi  turn  I  voice  record/playback 
system 

The  DVK-100,  is  a  must  for  ihe  avid  ctmtestir  and  great 
audio  accessory  for  any  Ham  Shack. 

FEATURES 

S  1 1  porior  n  a  I  ura  I  vnicr  n  u  a  Lity        v&fc  tablr  \i  udio  compreucr 


■  \!  it  ro  prut  «sor  tontroUfd 
■33  ii  i  mull  rJnirii^r  t  nx 
•rTTVO^openrtion 
■Dynamic  iondenwrmk  input 

•Si  -irttahU'  infinitnr  amplifier 
v,  tih  prew^l  level  control 


•Sealed  mrmbranf  kry  board 
■4  ihdrpfftdrfit  vaict  memories 
•Pmi  rive  rift i  tin  e  i  t  \  ed  FTT 
•EMil.VllHitifawlding 
•Sdettabttf  rnd  of  Irdnsmiwitui 
tour  generator 
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N EL  TECH  LABS  INC.         28  Devonshire  Lane 
Londonderry,  NH  O3053      (603)  434  8234 


MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 
9  a.m.  through  5  p.m.  EST 

Please  have  your  mailing  label 

in  front  of  you,  as  well  as  your 

cancelled  check  or  credit  card 

statement  if  you  are  having 

problems  with  payment. 


NORTHEAST  ELECTRONICS  SUPPLY  CO..  INC, 
[WHITEHALL  PENNSYLVANIA 

(40  mites  north  of  Philadelphia} 

E3[icom! 


v 


irar 


146.745  2m  Repeater 
W3GOQP  WB3EAN 
Bob  &  Diane  Jones 
1962  MacArthur  Road 
215-820-0112 


TCr^-TI 


Gunranloed  Repair  Service 
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ALPHA  AMPLIFIERS 

"If  you  want  the  finest" 


Model 

77DX 

78 

3  74  A 

76A 

76PA 

76CA 


Uit 

$5450 
$3495 
$2595 
$1985 
$2395 
$2695 


CALL 

FOR 

LATEST 

PRICE 


Phone  Don  Paynet  K4 1 D, 
for  Brochure 

Personal  Phone— (615)  384-2224 

P,0.  Box  100 

Springfield.  Term.  37172 
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PAYNE  RADIO 


THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 


Part  No 

Description 

Price 

PL253/USA 

UHF Mate  Phenolic,  USA  made 

S  50 

S3  ISP  1050 

PL  259  Phenolic.  Amphenoi 

,75 

S3S22 

PL-  2  59  Teflon .  A  mptenol 

1  45 

PL2S*$T 

UHFMjieSJref  Teflon.  USA 

130 

UG-I75 

Rsoucer  for  R&58 

20 

UG  176 

Reducer  for  HG-59  £  MINI  8 

20 

UG-21D/U 

N  Male  R&8. 213. 214,  Arnphenol 

2  95 

UG-21&K 

*  Male  PG-8  213. 214.  Kings 

375 

Miaifm 

N  Mite  Pm  for  9913r  9086.  6214 

f.ts  ug  -2i0flj  &  ug  aiavy  Ns 

150 

UG-21D/9913 

N  Male  'or  RG-8  with  99 1 3  Pin 

395 

UG-2lfl'99l3 

N  Mole  far  RG  8  with  9913  Pm 

4.75 

UG-H0U 

N  M*Jc  lo  50-239.  Teflon  USA 

500 

UG*3i\J 

N  Penwte  id  PI  259.  Teflon  USA 

500 

"THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY' 
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THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 

Gaithersburg,  MD  20877 

(301)840-5477 

PRICES  DO  NOT  INCLUDE  SHIPPING 

PRICES  SUBJECT  TO  CHANGE 

VISA,  MASTERCARD.  OR  COD. 

UPS  C.O.D  ADD  $2  00  PER  ORDER 


PACKET  RADIO 

^  |  J  Apple  Macintosh 

•  Enhances  your  TNC  *o  you  Can  enjoy 
Packet  Radio1 

•  Split  screen  display  to  separate,  send 
and  receive  data. 

•  Full  Macintosh  User  Interface. 

•  TNC  Commands  and]  Parameter*  on 
pull  down  man  us. 

Routing  File  for  diglpesiar  routes. 

File  transfer  using  Session  Layer  protocol. 

Command  procedure  files. 

Free  upgrades  for  orte  year  after  purchase. 

Packages  and  supported  TNCs: 


ajla  r  k  m 


Mac Packet/TAPRter  m 

-TAP*  TNC; 

-GLlTf*C-£A 

rki««MTM:xu 

MacPacket/TAPRterm   . 

-T4FKTPCC-I  -ALA  MCT  1 

Mac  Packet/ KAN  term 

,M*ct  V'ofcKnrj] 
a  vailahU-  from  dealers  or  from: 

Brincomm  Technology 

3155  Resin  Street 

Marietta,  GA  30066 

rk  Ufrhted  In  Appl?   Cinnpu1±;r.  I  hi 


$49.05 


$49.95 


^  ^r  ^F  ■  ^P  ^? 
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*J  11LM    'II 


SEECt 

■   !  IN 
NOV  96 


FROMyAUSTRALIA 
WORLD  TIMeV  AT  A  GLANCE  with 

"ZONE  VIEW  GLOBAL  CLOCK" 

WHICH 

DISPLAYS  WORLD 
ZONE  TIMES  FOR 

RADO 
OPERATORS 

TR£X 
OPERATORS 

d  useis 

EDUCATORS 

GEWfiAL 

and 

HOMEUSF 


QUARTZ 

lOIMCh 

DJAM 


FOR  CASE 
COLOURS 


*h**5* 


TIME  ZONES 

rJFFe^TTWED 

BY  COLOURS 

ALSO  SHOWS 

HALE  HOUR  ZONES 

and  infjthttJ  io  uncw, 

when  Day  appfes 

taacftes  on  Home  Zo* 


Local  Hour  Porta 

Order  Direct  From  RESEARCH  ENGINEERING  CO, 

1319  Main  Rd  .  E.  Ellham,  Austral ia  3095 
Enclose  pnee  U  S  $75  ptus  SJIL  P-PSfO 


Grystai 
T  Filters 


For  most  Ham  Rigs  from: 
KENWOOD  *  Y AESU  *  HEATHKIT 

Also  Drake  R-4C/7  Une.  COLLINS  75S3-B/C 

and  ICOM  FL44A,  FL52A,  FL53A  ciones. 

Finest  8-pole  Construction 

ALL  POPULAR  TYPES  IN  STOCK 

CW  •  SSB  *  AM 

ASK  ABOUT  OUR  MONTHLY 

UNADVERTISED 
SPECIALS 

Phone  for  fnf ormation  or  to  Order, 

ViSA/MC  or  COD  accepted 
Why  rfsk  disappointment?  Buy  time- 
tested  Fox-Tango  Fitters  to  be  sure! 

FOX-TANGO  Corp. 

Box  15944.  W.  Palm  Bch.  FL  33416 

Tel.  (305)  683 -9587 

European  Agent  INGOIMTEX,  Post  Fach  2449, 

D8070  Ingoistadl,  West  German >  ^  58 


Beautiful  100%  Wool  HATS 
with  contrasting  C ALLSIGN 

(Perfect  for  skiing  or  any  outdoor  activity] 


Hand  Loomed 
Custom  Made 
Winter  Warmth 


With  or  Without 

Pora-Pqm 


N1EXF 


Choose  one  color  for  each 


COLOR 

^ 
# 

i9 

i 

i 

i 

HAT 

CALL 

POM 
POM 

Size:  Mcns/Ladies 

CftllWKIi 

Send     $19.95  plus  $3,00  S&H  to: 


HATS  OFF 

P.O.  Box  202.  Greenfield.  NH 
03047-0202 
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name  is  MARCWA3AJR),  I  am 
always  delighted  to  receive  your 
electronic  comments  or  ques- 
tions, I  would  even  venture 
the  statement  that,  if  you  did  a 
survey,  you  would  find  that  the 
E-mail  questions  are  answered 
quicker  than  the  posted  ones— 
I  think  my  record  E-mail  response 
was  while  the  sender  slipped 


out  of  the  room  for  a  second.  Any- 
way, feel  free,  as  always,  to  send 
your  comments,  questions,  or 
suggestions  to  me  either  on-line 
via  the  above  systems  or  by  way  of 
the  plain  old  Postal  Service  at  the 
address  at  the  head  of  this 
column. 

Those  of  you  who  may  be  new 
to  73,  this  being  a  new  year  and 


all.  who  are  reading  this  column 
for  the  first  time,  may  be  interest* 
ed  in  my  periodic  offer  of  reprints 
from  past  issues  of  RTTY  Loop. 
There  are  about  eight  editions, 
which  deal  with  subjects  ranging 
from  the  basics  of  RTTY  and  digi- 
tal communication  to  one-chip  in- 
terfacing circuits.  There  is  a  list  of 
available  topics,  which  can  be 


yours  for  a  self-addressed, 
stamped  envelope,  sent  to  the 
above  address. 

My  next  column  holds  a  few  pre- 
dictable items,  such  as  the  pro- 
gram hinted  at  above  and  a  few 
surprises.  Surprises,  you  say? 
But  of  course — otherwise  it 
wouldn't  be  73,  and  it  especially 
wouldn't  be  RTTY  Loop!  ■ 


ARTER  'N'  BUY 


MILITARY  TECHNICAL  MANUALS 
for  old  and  obsolete  equipment.  60- 
page  catalog.  $3.  Military  Tech  meal 
Manual  Service.  2266  Senasac  Ave.. 
Long  Beach  CA  90B15.  BNS045 

MARINE  RADIO:  Marconi  Canada  CH- 
125  synthesized  AM/SSB  transceiver. 
22  channels  on  4T  8.  and  12  MHz,  125 
Watts,  1 2  V  do.  Never  used,  list  S1 ,995, 
asking  $1 ,495.  Perry  Don  ham  KWlO, 
70  Rte.  202  North,  Peterborough  NH 
03458.  BNB047 

QSLs  to  order.  Variety  of  styles,  colors, 
card  stock  W4BPD  QSLsh  PO  Drawer 
DX,  Cordova  SC  29039.  BNB260 

THE  OXERS  MAGAZINE.  Up-to-date. 
informative,  interesting.  Compiled  and 
edited  by  Gus  Browning  W4BPD, 
DXCC  Honor  Roil  Certificate  2-4. 
Send  for  free  sample  and  subscription 
information  today.  PO  Drawer  DX,  Cor- 
dova SC  29039.  BNB261 

IMRA— International  Mission  Radio 
Association.  Forty  countries,  B00 
members  Assists  missionaries  with 
equipment  loaned,  weekday  net. 
14.280  MHz,  2-3  p.m.  Eastern.  Broth- 
er Bernard  Frey.  1  Pryer  Manor  Road, 
Larchmom  NY  1053a.  BNB326 

RADIO  TRANSCRIPTION  DISCS 
WANTED.  Any  size,  speed.  W7FIZ— 
WG.  Qox  724,  Redmond  WA  96073- 
0724.  BNB347 

XEROX  MEMORYWR1TER— parts, 
assemblies,  boards,  manuals.  Free 
help  with  service  problems.  W6NTH. 


Number  1 5  on  your  Feedback  card 

Box  250,  Benton  AR  72015;  (501  )-776- 
0320  BNB404 

DOCKING  BOOSTERS— Fantastic 
30*Walt  {50-Watt  with  GaAsFET 
pre  amp)  console  amplifiers  for  your 
VHF  or  UHF  hand-held  transceiver, 
from  $129,95.  Write  for  free  catalog  of 
all  our  communications  products,  Sky- 
wave  Radio,  Box  Q-1r  943  Boblett, 
Blaine  WA  98230.  BNB407 

HAM  TRADER  YELLOW  SHEETS,  in 

our  24th  year.  Buy,  swap,  sell  ham-ra- 
dio gear.  Published  twice  a  month,  Ads 
quickly  circulate — no  long  wait  far  re- 
sults. SASE  for  sample  copy.  $12  for 
one  year  (24  issues).  PO  Box  2057, 
Glen  Ellyn  IL  6013B-2057.  BNB412 

QSL  CARDS— Look  good  with  top 
quality  printing  Choose  standard  de* 
signs  or  fully  customized  cards.  Better 
cards  mean  more  returns  to  you,  Free 
brochure,  samples.  Stamps  appreciat- 
ed. Chester  QSLs,  DepL  A.  310  Com- 
mercial Emporra  KS  66801 .  BNB434 

TOWER  CLIMBING  SAFETY  BELTS 

and  accessories.  Free  specs.  Avatar 
Magnets  W9JVF,  1147  N.  Emerson  #7, 
Indianapolis  IN  46219-2929.  BNB453 

FIND  OUT  what  else  you  car*  hear  on 
your  general-coverage  transceiver  or 
receiver.  Join  a  shortwave  radio  listen- 
ing club.  Complete  information  on  ma- 
jor North  American  clubs  and  sample 
newsletter  $1,  Association  of  North 
American  Radio  Clubs,  PO  Box  462 , 
Northfleld  MN  55057.  BNB464 


" 


Barter  Nr  Buy  advertising  must  pertain  to  ham  radio  products  or  services. 

Q Individual  (noncommercial) 25c  per  word 

Commercial  60c  per  word 

Prepayment  required.  Count  only  the  words  m  the  text.  Your  address  is 
free,  73  cannot  verify  advertising  claims  and  cannot  be  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double- spaced). 
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No  discounts  Or  commissions  are  available.  Copy  must  be  received  in 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Hope  Currier.  73 
Magazine,  WGE  Center,  Peterborough  NH  03458. 


"HAMLOG"  COMPUTER  programs. 
17  modules  auto-logs,  sorts  7-band 
WAS/DXCC.  Full-feature  editing.  Ap- 
pie  SI  4.95.  IBM  or  CP/M  $24.95.  Much 
more.  KA1AVVH,  PO  Box  2015,  Pea- 
bOdy  MA  01960.  BNB467 

QUALITY  ELECTRONICS  SERVIC- 
ING. HF  and  VHF  repair.  Restorations 
and  mods.  All  makes,  Contact  Quality 
Electronics,  315  Hwy.  190,  Mandeville 
LA  70448;  (504)-626-58Q1 ,  BNB471 

CABLE  TV  CONVERTERS  and  acces- 
sories of  every  description.  (Dealers 
wanted.)  Catalog  $1.  Crosiey  (L).  Box 
777H  Champlain  MY  12919.  BNB473 

WANTED:  Old  Western  Electric.  RCA, 
Radiotron,  Mcintosh.  Marante,  Dyna- 
oo,  Telefunken,  Tannoy,  AUec— lubes, 
speakers,  amplifiers,  Maury  Corbp 
11122  Atwell,  Houston  TX   77096; 

(7l3)-728«4343.  BNB479 

LEARN  CODE  on  your  Macintosh  or 
IBM  PC.  CODE-PRO  takes  you  from  no 
knowledge  to  proficient  copy.  Specify 
computer.  $10  plus  S2  s&h,  Trio  Tech- 
nology. PO  Box  402,  Palm  Bay  FL 
32906.  BN8490 

DIGITAL  AUTOMATIC  DISPLAYS  for 

FT-101S,  TS*520s,  Collins.  Swan,  and 
all  others.  Six  1/2"  digits.  5"  wide  by 
1-1/4'  high  metal  cabinet.  Send  S2  for 
information  and  receive  a  $30  dis- 
count. Includes  comparisons  of  the 
simple  BCD  readouts  found  in  new  ra- 
dios ami  our  "Calculating  Frequency 
Counter"  readouts.  Please  be  specific. 
Grand  Systems,  Dept.  A,  PO  Box  3377, 
Blaine  WA  98230,  BNB496 

NEED  copy  of  Knight-Kit  T60  xmtr 
manual.  WHI  reimburse  for  costs,  Phil 
WABJXE.  800  Kendall  Avenue.  Kala- 
mazoo Ml  49007.  8NB497 

POST  CARD  QSL  KFT— Converts  post 
cards  and  photos  to  QSLs!  Stamp 
brings  circular,  K*K  Labels,  PO  Box 
412,  Troy  NY  12181*0412,  BNB498 

MICROWAVE  VCOs,  Watkins-John- 
son  V901 ,  3.6  GhU  to  5  GHz,  $35  post- 
pafd.  Send  SASE  for  more  info,  Stan 
Bode,  2248  Lockwood,  Carroliton  TX 
75007  BNB499 

LONG  ISLAND  ARRL  INDOOR  HAM- 
FEST\  Sunday,  February  15,  spon- 
sored by  LIMARC  at  the  Electricians 
Halt.  41  Pine  Lawn  Road,  Melville. 
Long  Island  NY.  Door  opens  at  9  a.m. 
for  buyers,  no  one  admitted  earlier  Ex- 
hibitors at  7:30,  Send  reservations  to 
Hank  Wener  WB2ALW,  53  Sherrard 
Street.  East  Hills  NY  1 1577.  Our  4'  x  6f 
tables  are  $12  each  or  bring  your  own 
at  $1.50  a  loot  with  an  SB  minimum. 
Each  table  sale  admits  one  person,  ad- 
ditional workers  at  S3. 25  each.  Check 


payable  lo  LIMARC  must  be  with  reser- 
vation. Buyers  admission  is  $4  at  the 
door  and  $3.25  In  advance  with  SASE. 
Send  check  payable  to  LIMARC  to 
LIMARC  Tickets,  Marie  Nadel  NK2T.  22 
Springtime  Lane  East,  Levitiown  NY 
11756  by  2/5/B7.  To  avoid  overcrowd- 
ing, everyone  must  pay  an  admission. 
Special  gifts  will  be  awarded  to  some 
advance  buyers  UMARC  VHF  ng  clin- 
ic will  be  on  hand.  At  Exit  49,  north  of 
the  LIE,  go  north  a  block  to  Pfne  Lawn 
Road,  turn  right  to  site,  Additional  info, 
call  at  night  Hank  (516J-4S4-4322. 
BNB500 

SIXTY-FOOT  JACOBES  WIND  ELEC- 
TRIC STEEL  TOWER,  twetve-foot 
square  base.  Bolted  construction,  dis- 
assembled, can  be  hauled  in  pickup. 
$250.  Lonnie  D.  Wright,  Rte.  1 ,  Box  38, 
Albert  KS  67511;  <316)-982*4519. 
BNB501 

TRS-80  4P/KANTRONICS  UTU  RT- 
TY. Split-screen,  10  user  keys,  file 
transfer.  Runs  in  Mod  4  (30  char.) 
mode.  $30  to  COMMPRO  RTTY,  c/0 
KB6IC,  3711  Gayle  Avenue,  Omaha 
NE  68123.  BNB502 

ATTENTION!  Kenwood  TS-430S,  TS* 
440S,  TS-940S;  ICOM  7 AS  and  751; 
Yaesu  FT-757GX  owners!  Modification 
for  general -coverage  transmit  the  right 
way.  $5  each  or  3  for  $10.  Many  other 
mods  available.  Money  order  or  cash  to 
W  Thomas.  PO  Box  96.  Uniontown  PA 
15401.  BNB503 

CLEAN  GOODIES,  Kenwood:  OG  5, 
digital  readout  for  520  series.  $189; 
TS-520S  with  CW  fitter,  $445;  R-20G0 
general-coverage  revr.  $425,  TS-830S 
xcvr,  $575  Drake:  T4XC  xmtr  with  AC4 
PIS.  $285;  FA-7  lor  TR7,  $35:  MN-2000 
2-kW  antenna  tuner,  S200;  AUX  7 
board  lor  TR7,  $45;  MN-2700  antenna 
tuner  with  B-1000  batunt  $350.  Yaesu: 
FL-2100B  with  10  meiers  (1,200-Watt 
amp),  $450;  FR-1015  with  manual, 
$299:  dummy  load,  350  Watts.  $59 
ICOM:  IC-740  Kcvr.  loaded,  $625.  Tony 
Musero  K3UKW,  (21 5)-27 1-8898* 
BNB604 

HAPPY  NEW  YEAR  from  the  Crew  at 
Junior  High  School  22  on  Manhattan's 
Lower  East  Side,  learning  English 
through  amateur  radio.  Be  a  winner  in 
87f  Send  us  your  QSL  via  WB2JKJ. 
and  we  might  send  you  our  OSL  of  the 
Week  Award.  BNBS05 

APPLE  ll  +  /c/e  MORSE  CODE  PRO- 
GRAM. Menus,  31  modes,  lesson 
plans,  graphics,  word  processor,  f- 
100  wprn.  etc.  Wnte  LARESCO.  PO 
Box  2018,  12O0  Ring  Road.  Calumet 
City  IL  60409;  (312)-891*3279. 
BNBS07 
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Imagine  this  complete  ICOM  station  as  the  center  of  attention  in  your 
new  shack!  Yes,  we're  giving  it  all  away  in  73*$  Instant  ICOM 
Sweepstakes.  Here's  what  you  could  win: 

-*    The  ultra-compact  IC-735  all  band,  all  mode  HF  transceiver  with  12  tunable  memories, 

100  Watts  output,  and  a  general-coverage  receiver. 

AND 
+    A  PS-55  switching  power  supply. 

AND 
^r.   The  critically-acclaimed  Sill- 10  desk  microphone  with  a  built-in  graphic  equalizer. 

AND 
+   The  amazing  AT- 150  automatic  antenna  tuner. 

AND 
*  The  GC*5  World  Clock  to  log  all  the  hours  you'll  put  on  your  new  rig! 

Get  a  pencil  right  now  and  fill  in  the  attached  entry 


blank— and  start  making  room  for  your  new  ICOM 

station! 

INSTANT  SAVINGS  You're  always  a  winner  with 

73:  Subscribe  now  and  pay  only  $19,97  for  one 

year— you  save  over  $15  off  the  cover  price!  Or  put 

over  $35  back  in  your  pocket  when  you  sign  up  for  2 

years! 
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OFFICIAL  RULES 

(No  Purchase  Necessary) 

t   On  £23  criftsnaJ  entry  farm  w«J'l,V  pari  r  v4  paper   hand  pruif  ywt  name 
And  rip  code  Enter  *%  often  iu  you  with  but  mail  em  h  entry  leparaif  ly  %a  Ti  %  (ntiani 
ICOM  Circulation  Depart nwnl.  70  Rtc   202  North.  Pclerborotinti    Nil  fc}34Fiti.  Khin- 
must  he  rt'Li'ivcd  ipt>  Intct  limn  Man  li  ".IT    l^K?  Tin.*  diuwiiiK  will  be  lu'ld  by  April  3t). 
19#7  AHvnirfn  become  the  properly  A  ¥3  iHiafpur  Rutin .  waich  revives  iJu-  u^hi  to 
print  the  lum  and  addn=u  ci)  the  winner 

J  Winfjtfr  «f tlf  be  *elerted  in  j  t jndum  drawing  frma  among  Jtil  entrim,  reamed,  under 
i  In  lupcrvKiimi  n!  ihr  publisher  or.  ."MfrMfeiw  .fcjdra  whose  decision  wiK  he  final  QnJy 
anr  prize  w  I II  be  awarded  I  n  f  htia  Sw  repsiiikeni  Wl  ftfM  r  Wl  El  bi*  rn  n  itied  fry  mai  I  t*ll4J  Nifty 
Br  required  to  esemle  an  affidavit  of  eligibility  and  release  Odds  a(  winning  will 
Jrprntfon  number  r»f  rotf  ie*  received  Tbr  publisher  of  "J  Amateur  Radio  wiH  arrange 
.ieh*er>  nf  prat  Taxzs  are  the-  reipoRsabdrry  til  the  winnet  Airy  m  *nut  Jki  uTer* 
■  ittMUm  mllapptf  ho*  the  pubhihrf  tniLei  rtpwafrjmvn  witn  rrt>«d  |o  «?*  pnwv 
PVtae  »  put  (riroferabie  >f«  tufrstituiKin  fnr  pi ue 

J  Swi-epsiiikusuiK n  lodlJ  rvodents  ilf  Hit  U  S    Ll'l ItmJcjrit'H  rtlnl  puiwS*lMtJ  w"hi>iin- 
ai  teas   IJ*  year?  old,  ease]*  employee*  fc*nd  Ibeu  Jjrnilieid  orf  thf  pufrhsht-f  o* 
4marrur  JCatnt?    h*  affiliate*  and  *t*  advcriiung  and  prorm*ioti  aftrmrM  l  and  ICOM 
America  \'n*d  where  prohibited  or  reVnoteiJ  by  law 

4    Kr.ir  ihr  wmncf  t  name    leod  a  ivUrnprJ   wlf-addressed  envelope  fo  ~j  Amatev* 
Hxth}.  Cin-Lildikiri  Department  7ti  Kir  £02  North.  fVterbaroiuh   Ml  n.1454. 


Mail  to:  73's  Instan!  (COM  Sweepstakes 
Circulation  Dept, 
70  Rte  202  North 
Peterborough,  NH  03458 

Enter  me  in  73's  Instant  ICOM  Sweep- 
1  stakes  and  start  my  subscription  to  73 
Amateur  Radio  for  the  term  checked: 

DOne  year  for  $19.97     DTwo  years  for  $34,97 
□  Check  enclosed     DMC     DVISA     DAE 
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Card  # Exp.  Date 

DNo,  I  do  not  wish  to  subscribe  now,  but  please  enter 
my  name  in  73's  Instant  ICOM  Sweepstakes. 


Name 


Call 


I  Address 


City 


State 


Zip 


Offer  valid  only  in  the  U.S..  its  territories  and  possessions.  Please  allow  6  weeks 
I  for  delivery  of  first  issue.  771 6SW  | 


INTERNATIONAL 

Number  27  on  your  Feedback  card 


NOTES  FROM  FN42 

it  is  increasingly  difficult  for  us 
to  select  the  material  to  print  here 
. . .  sadly  setting  aside  the  rest, 
Here  are  some  tips  to  help  con- 
tributors decide  what  to  send  in. 
In  this  order,  desirable  material 
includes: 

1)  News  items  on  ham  activities 
in  your  country  which  amateurs 
everywhere  will  find  useful,  infor- 
mative, and/or  highly  interesting. 

2)  Reports  on  licensing  require- 
ments and  procedures  (for  visiting 
ham$t  but  also  for  residents  if  spe- 
cial in  some  way  which  would  be 
of  international  interest) 

3)  Awards  and  contests  that 
promote  inter-nation  activities. 

4)  Human  interest  stories,  his* 
tone  items,  and  so  on. 

For  time-critical  items,  remem- 


ber: We  must  receive  your  infor- 
mation weeks  before  it  can  be 
published!  If  you  want  to  see 
something  in  the  April  issue,  for 
example,  it  must  reach  us  by 
February  1st— by  March  1st  for 
the  May  issue,  and  so  on.  Some- 
times short  items  can  be  dropped 
into  "Roundup"  (a  new  section, 
see  below),  even  if  not  received 
here  until  to  or  15  days  after  the 
first  of  a  month,  but  only  some- 
times! 

ROUNDUP 

Canada,  The  Boy  Scouts 
staged  an  impromptu  expedition 
to  St.  Paul's  island  (off  Cape  Bre- 
ton) last  summer,  and  a  couple  of 
amateurs  put  CY9SPI  on  the  air. 
Congratulations  from  VE1CBFI 
QSLstoVEIBiZ, 


Three  emissaries  of  Dionysus,  L  to  Rr  Aris  5B4JE,  Andy  5B4IR„  and 
Nicos  5B4CV. 


Cyprus.  5B4JE  writes  that  if 
you  wish  "'to  become,  together 
with  the  local  people,  protagonists 
in  a  feast  of  human  euphoria. . . 
to  banish  every  care  of  life. .  .to 
feel  innermost  comfort  and  free- 
dom in  an  atmosphere  of  unre- 
served fraternization  [and  if  you 
wish]  to  infuse  into  your  being  the 
rays  of  the  sun,  the  breath  of  the 
breeze,  the  lucidity  of  the  atmo- 
sphere ...,'*  then  come  to  the  U- 
masso!  Wirte  Festival  the  first 
fortnight  of  every  September,  and 
drink  some  Cypriot  wine,  with 
4,000  years  of  wine-making  expe- 
rience behind  it.  Last  September 
you  could  have  attended  in  spirit 
(rather  than  in  spirits)  with  a  con- 
tact with  special-event  station 
C4LWF.  For  the  first  1 ,000  cards 
received  through  rhe  Cyprus  Bu- 
reau or  via  5B4JE,  a  commemora- 
tive QSL  diploma  will  be  sent  free 
of  charge,  together  with  a  special 
prefix  QSL  card.  (Watch  for  more 
info  in  this  column  in  July  or  Au- 
gust if  the  station  is  activated 
again,) 

Great  Britain.  "QTO?"*  asks 
G4FAI.  aka  Tony  Smith,  one  of 
the  three  producers  of  Morsum 
Magnificat,  in  the  Autumn  edition 
of  that  quarterly  publication.  It 
is  the  first  regular  English-lan- 
guage edition  of  the  magazine, 
which  has  had  a  Dutch  edition 
for  three  years.  Morsum  Magnifi- 
cat "is  for  all  Morse  enthusiasts 
[bringing]  together  material, 
which  would  otherwise  be  lost  to 
posterity,  providing  an  invalu- 
able source  of  interest,  reference, 
and  record,  relating  to  the  tradi- 
tions and  practice  of  Morse."  A 
year's  subscription  is  available 
for  a  US  $10  bill  sent  to  Rinus 
Hetlemons  PA0BFN,  Holleweg 
187,  4623  XO  Bergen  op  Zoom, 
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Let  this  be  our  New  Year's  Greetings  to  you  all— just  change  the  dates!  This  came  from  {and  thank  you  to) 
RADIO,  the  Journal  of  the  Federation  of  Amateur  Radio  Societies  of  India,  for  January,  19$6.  It  was  a  reprint  of 
a  card  designed  by  Kamtesh  Aminw  who  is  in  the  travel  business. 
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Holland,  who  afso  is  a  publish- 
er, (Dick  Kraayveld  PA3ALM  is 
the  third).  If  you  want  to  know 
how  come  "i"  was  the  shortest 
complete  telegram  ever  sent, 
ask  that  your  subscription  be- 
gin  with  the  Autumn  issue.  As 
the  maiden  English-version  is- 
sue, it  could  become  a  collec- 
tor's item1  also, 


AUSTRALIA 

J.  E.  Joyce  VK3YJ 
44  Wren  Street 
Attona3018 
Victoria 
Australia 

FLASH! 
THE  AULD  MUG  AWARD 

Here  in  VK6,  Australia  is  de- 
fending the  right  to  hold  the  most 
coveted  trophy  in  yachting— The 
America's  Cup.  In  celebration  of 
this  important  sporting  event,  the 
Western  Australian  Division  of  the 
Wireless  Institute  of  Australia  is 
offering  an  attractive  award:  The 
Auld  Mug  Award! 

To  qualify  for  the  award,  the 
following  conditions  must  be 
satisfied: 

1)  Stations  outside  Australia 
(DX)  must  obtain  four  (4)  points  by 
(a)  communication  with  four  li- 
censed amateur  stations  in  VK6 
(one  point  each):  fb)  communica- 
tion with  the  special-event  station 
VK6CUP  (four  points), 

2)  VK  stations  must  obtain 
twelve  (12)  points  by  (a)  communi- 
cation with  twelve  licensed  ama- 
teur stations  in  Perth:  (b)  commu- 
nication with  VK6CUP  plus  eight 
Perth  stations* 

3)  All  authorized  bands  and 
modes  are  permitted. 

4)  All  contacts  made  after  Octo* 
ber5, 1986,  until  the  final  deciding 
race  in  February  of  1987  will  be 
eligible. 

5)  All  contacts  must  be  listed 
showing  date,  time,  band  or  fre- 
quency, and  RST  report. 

6)  Shortwave  listeners  are  eligi- 
ble as  per  the  above  rules. 

7}  QSL  cards  are  not  required 
as  proof  of  valid  contacts,  but  the 
application  must  be  certified 
correct. 

Applications  should  be  sent  to 
Awards  Manager,  W.I  A  (VK6  Di- 
vision), PO  Box  10,  West  Perth 
6005,  Australia. 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Bum  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers1  re- 
pealers; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator.  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


•  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  l.5db  over  entire  range  selected, 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group, 

•  Immune  to  RF 

•  Powered  by  6-30vde.  unregulated  at  8  ma, 

•  Low  impedance,  low  distortion,  adjustable  sinewave 
output,  5v  peak-to-peak 

•  Instant  start-up. 

-  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 

67  0XZ 

91.5  ZZ 

118.8  2B 

156.7  5A 

71  VXA 

94.8  ZA 

123.0  3Z 

162  2  5B 

74  4  WA 

97  4  ZB 

127.3  3A 

167  9  6Z 

77.0  XB 

100.0  IZ 

1MH1B 

173  8  6A 

79  7SP 

103.5  IA 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

186  2  72 

85  4  YA 

110  9  17. 

146  2  4B 

192.8  7A 

88  5YB 

1I4  8  2A 

151  4  5Z 

203.5  Ml 

•  Frequency  accuracy,  ±  .  1  Hz  maximum  -  40* C  to  4-  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCH  TONES: 

BURST  TONES: 

600 

697     1209 

1600     1850     2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

1700     (950    2250     2500 

2175 

941      1633 

J  750     2000     2300     2550 

2805 

_ — 

1800    2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85°C 

*  Tone  length  approximately  300  rra.  May  be  lengthened. 

shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 
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COMMUNICATIONS  SPECIALISTS 

426  West  Tafl  Avenue.  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


BRAZIL 

Gerson  Rissin  PY1APS 
PO  Box  1 21  ?8W  Copacabana 
20000  Rio  de  Janeiro,  RJ 

Brazil 

In  almost  every  contest  one  is 
used  to  hearing  PY40D — and 
sometimes  ZW40D  or  ZY40D. 
Talma  Drummond  PV4O0  is  sure- 
fy  one  of  the  best  contest  opera- 
tors in  the  world,  SSB  and  CW. 
The  trophies  he  has  won  are  the 
best  proof  of  that, 

Talma  is  a  lawyer  and  57  years 
old.  In  1956  he  got  his  license,  and 
a  CW  QSO  with  OH2YU  was  his 
first  DX  On  that  occasion  he  was 
very  excited  and  almost  unable  to 
copy  a  single  word  transmitted  by 
OH2YU.  After  thai  very  difficult 
QSO,  he  never  stopped.  In  the 
same  year  he  took  part  in  the  CQ 
WW  Contest  on  7  MHz,  and  his 
first  QSO  was  with  JR6AK  in  Oki- 
nawa, The  transmitter  was  home- 
brewed, using  a  6L6  tub©  in  the 
final,  and  the  receiver  was  an 
Echophone  model  EC1  A. 

Trying  to  improve  his  rtg+  Talma 
changed  a  few  items  during  his 
first  year.  Me  moved  to  an  807 
tube  in  the  final  and  a  National 
NC2-40D  for  a  receiver.  Talma 
was  not  happy  yet.  Little  by  little 
he  wired  a  linear  amplifier  with  two 
4-250A  tubes  excited  by  an  Italian 
Geloso  G-209.  .  and  serious  TVI 
resulted.  Then  he  bought  a  Heath- 
kit  DX-100  transmitter  with  a  Na- 
tional NC-300  receiver. 

It  was  in  the  early  days  of  SSB 
and  only  a  few  stations  were 
heard  on  the  bands.  There  were 
only  four  in  Brazil,  and  Talma  was 
one  of  them.  First  with  a  Hase* 
master  II  with  a  Band  Hopper  vfo, 
and  finally,  in  1960,  with  the 
Collins  S-Line,  KWS-1  and  75A4. 
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The  same  time,  the  short  three- 
element  vagi  gave  way  to  a  Telrex 
Monarch  six-element  beam.  Con- 
tests became  less  difficult  for  him. 

Talma  was  the  world  winner  in 
the  following  contests:  CO  WW 
CW  in  1962,  1964,  and  1977;  CQ 
WW  Phone  in  1969;  CQ  WW  WPX 
CW  in  1979;  and  ITU  Phone/CW 
in  1978, 

As  a  complete  DXer,  Talma  also 
has  the  DXCC  Award  with  351 
countries  in  the  mixed  mode,  301 
in  phone,  and  250  in  CW,  He  is  an 
Honor  Roll  member  of  the  WPX 
(mixed.  CW,  and  phone)  and  now 
is  working  slowly  to  the  5BOXCC 
and  5BWAZ. 

Talma  says  that  the  best  experi- 
ence he  has  is  while  in  a  contest 
pile  up  when  an  old  friend  calls  him 
just  to  wish  him  good  luck.  That  is 
his  small  WORLD! 


Talma  PY4QD. 


CHILE 

Patricio  Fernandez  H.  CE3GN 
PQ8ox1478t 

Santiago 
Chile 

DXING  AGAIN— IN  RTTV 

Alt  of  us  know  well  that  amateur 
radio  offers  the  individual  many 
different  fields  of  activity.  As  in  my 
case,  thousands  of  hams  love  DX* 
ing  and  dedicate  most  of  their  time 
to  it,  A  problem  arises,  however, 
when  one  has  reached  a  certain 
level  of  countries  worked  and  sud- 
denly the  going  is  getting  rough. 
One  is  just  plain  stuck,  with  practi- 
cally no  hope  of  working  a  new 
one  because  of  poor  conditions, 
or,  simply,  because  after  the  300- 
worked  level,  it  is  next  to  impossi* 
ble  to  log  more  than  one  or  two 
countries  per  year  at  the  most. 

This  happened  to  me  a  few 
years  ago,  and  I  was  pretty  demor- 
alized by  the  fact  that  I  had  lost 
interest  in  the  hobby;  I  had  lost  the 
joy  of  continuous  DXing  If  1  were 
to  reach  the  Honor  Roll  at  the  rate 
I  was  going  Id  have  to  wait  for  at 
least  six  or  seven  years, 

After  some  weeks  of  thinking 
about  it,  I  suddenly  realized  that 
the  solution  was  simple  and  easy. 
Why  not  start  all  over  again  with 
DXCC,  but  this  time  in  RTTY? 

I  bought  a  simple  Tone  Theta 
7000E*  and  after  a  few  sessions 
with  it  felt  as  comfortable  as  in 
SSB— and  there  I  was,  again 
chasing  DX  as  in  the  good  ok) 
days,  i  had  forgotten  the  exquisite 
happiness  of  working  easy  new 


ones  such  as  CPt  LU,  CX,  etc— 
but  now  in  RTTY. 

A  few  months  later.  I  discussed 
the  subject  with  my  good  friend 
and  enthusiastic  DXer,  Enrique 
CE3BBW,  who  was  experiencing 
the  same  frustration  I  had  gone 
through,  and  quickly  convinced 
him  to  get  into  RTTY.  Today  we 
both  hold  RTTY  DXCC,  We  are 
always  in  touch  via  2  meters. 
passing  on  information  about  new 
ones  heard  that  are  needed. 

In  my  case,  and  I  am  sure 
Enrique  feels  the  same  way,  I 
have  regained  interest  in  the  hob* 
by,  while  keeping  up  with  the  ac- 
tivity I  like  the  most,  DXing,  Per- 
haps this  article  can  inspire  a  ham 
who  might  be  just  about  to  dump 
his  rig  into  the  garbage  can. 

Granted,  it  is  not  easy  for  a 
DXer  whose  mother  tongue  is 
not  English  to  type  in  a  foreign 
language,  but  after  some  experi- 
ence one  realizes  that  one  can  do 
well  with  a  few,  pre-learned  sen- 
tences. Also,  RTTYers  are  consid- 
erably fewer  in  number  than 
phone  DXers,  so  competition  in 
pileups  is  less.  One  finds  sports- 
manship, fair  play,  and  good  man* 
nersf  too;  breakers  are  practically 
unknown.  All  in  all,  it  is  a  wonder- 
ful experience. 

By  the  way,  if  you  need  a  CE  on 
RTTYt  CE3B8W  and  I  are  usually 
fiddling  around  with  the  keyboard 
on  20  meters  after  0000  UTC. 


CZECHOSLOVAKIA 

Rudolf Karaba  (OK3KFOARC) 
Gogol1  ova  1882 
955  Of  Topol'cany 
Czechoslovakia 

Winners.  Nearly  a  year  ago 
OK3LO  succeeded  in  contacting 
EI5FK  via  aurora,  for  a  distance  of 
1948  km— a  new  Czechoslovak 
record  by  means  of  this  kind  of 
propagation  on  the  2-meter  band, 
breaking  the  1 982  OL7BDQ  rec- 
ord of  181 1  km  with  GIBYDZ.  Ra- 
dioclub  OK2KZR/P  made  a  new 
Czechoslovak  record  with  station 
SM7GEP  (904  km);  OK2BFH  also 
worked  this  station,  but  at  902  km. 

Every  first  weekend  in  July  the 
Czechoslovak  amateur  radio  or- 
ganization holds  a  Field  Day  for 
Europe.  The  1986  contest  resutts 
are  (winner  and  score.  2nd  and 
3rd  place  stations): 

•  144  MHz  (Input  S  W)  — 
OK3KFF/P  31,591;  HG6V/8. 
OK3KAP/P 

*  433   MHz  (Input   5  W)  — 


OK3CDR/P  28,789;  OKTKEI, 
OK1KOT/P 
Input  according  to  license  class: 

•  144  MHz— OK1KTL/P  209,866; 
OK1KRG/P,OK1KIR/P 

•  433  MHz— PAGPLY/A  71,428; 
OK1KIR/P,OK1DIG/P 

•  1296  MHz— PAtiPLY  29,225; 
OK1KIR/P,OK1KEI/P 

•  2320  MHz— PA0PLY  3,890; 
OK1KIR/P,OK1KKD/P 

The  1985  OKDX  Contest  results 
were  (winner  and  score,  2nd  and 
3rd  place  stations): 

•  Single  op.  all  band— LZ2WF 
225,180;  RB5!MtUA1DZ 

•  Single  op,  1,8  MHz— DLlYD 
6,578;  U02PQ,  DL7MAE 

•  Single  op+  3.5  MHz— UP2BOA 
11P415;HA60A,Y27I0 
•Single  op,  7  MHz— LZ2BE 
27,559;  HA1XR,OK3LL 

•  Single  op.  14  MHz— OK6DX 
35t685;  UA4R2,  I2VXJ 

•  Single  op,  21  MHz— UA0SAU 
9,177;  LZtNG,  UJ8JA 

•  Single  Op,  28  MHz— IK2CLB 
126;OK3YX.Y06DDF 

•  Multi-op,  all  band— UB3IWA 
257J96;UP1BWWI0K5W 

•  SWL— OK1-11861    52,080; 
OK1-1957,  UA6-150767 

RTTY.  Mirefc  OK1AWC  made 
these  rare  contacts  on  the  14-MHz 
band  recently:  TR60X,  WA9PGI/905, 
TI2PI.  OE3HGB/YK,  5N0ALH, 
PZ1DX,  A4XRS  (Box  981 ,  Mus- 
cat), AM80RM  (Box  162,  Santa 
Cruz  de  la  Raima),  9H1EY/A,  and 
SV5TS  {Box  251 .  Rhodes  Island). 
In  the  1985  SARTG  RTTY  Con- 
test, OKIOAZ  (radio  club)  placed 
third  in  the  world  in  the  category  of 
collective  stations,  wilh  58,000 
points  for  98  contacts.  In  SWL, 
OK1 -30342  placed  fifth  in  the 
world  with  7,300  points. 

DX.  Peter  SP7EWL  works  from 
Cameroon  as  TJ1AF  and  asks 
that  OSLs  be  sent  to  his  home 
callsign.  Last  February,  the  mem* 
bers  of  the  Soviet  polar  expedition 
(sponsored  by  the  magazine 
Komsomolskaja  Pravda)  were 
broadcasting  as  4KQCOC,  They 
were  sailing  on  an  iceberg.  OSL 
via  UA3ACKX 


INDONESIA 

Eriangga  Suryadarma 

Y&&BZZ/V8SBZ 
ORARI  National  QSL  Bureau 
P0  6ox96 
Jakarta  10002 
Indonesia 

This  concludes  the  overview  re- 
port on  Indonesia,  parts  1t  2t  and 
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Uncle  Ben  says... 

"I  give  you 
much  more  than 
just  the  lowest  price 

When  you  get  that  exciting  new  piece  of 
equipment  from  me,  you  know  you  are 
going  to  be  completely  happy... 
I  see  to  it,  personally!  I  also  give 
you  earliest  delivery,  greatest  trade-in 
allowances,  my  friendly  assistance 
in  every  possible  way. 


"Uncle  Ben*  Snyder.  W2SOH 
the  head  man  of 

Harrison 


Just  ask  any  of  the  many  thousands  of 

hams  all  over  the  world  who  have  been 

enjoying  my  friendly  good  service 

for  over  a  half  a  century.  73,  Uncle  Ben,  W2SOH 


"HAM  HEADQUARTERS, 
USA-"      Since  7925' 


■  CALL  ME... 

(516)  293-7995 

llAI|l|ISOM 

HAS  THEM  ALL! 

KENWOOD 


WRITE  ME... 

For  my  prompt, 
personal  reply. 


Kenwood  TH21AT,  31  AT,  41  AT 


Kenwood  TM-2570A 


SEE  ME... 

At  one  of  the  worlds  largest 
Ham  Supply  Centers! 


Kenwood  TS-940S 


u- 


i  y  j  n  n  n 
f    i.  c   u  u  u 


TL> 


I    1-ft 

m 


mi* 


Kenwood  TS-440S 


Kenwood  TS-711A  (2m) 
TS-811A(70cmj 


Kenwood  TR-2600.  TR-3600 


RADIO 


CHARGE  IT! 


Since  1925 


HAM  HEADQUARTERS.  USA 

2263  Route  110  (at  Smith  St.) 
E   Farmmgdale,  NY  11735 

1-i516j  293-F995 


tji 


. ' 


When  You  Buy,  Say  73" 
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Call  Area 

Suffixes 

Province 

1 

AB-YZ,  BAA-Y22 

West  Java 

2 

AB-TZ,  BAA-TZZ 

Central  Java 

2 

UA^YZ,  UAA-YZZ 

Yogyakaria 

3 

AB-YZ,  BAA-YZZ 

East  Java 

4 

AB-EZ.  BAA-F77 

Jambi 

4 

FA-LZ,  FAA-LZZ 

South  Sumatra 

4 

MA-R2,  MAA-RZZ 

Bengkulu 

4 

SY-YZ.  SYY-YZZ 

Lampung 

5 

AB-MZ,  BAA-MZZ 

West  Sumatra 

5 

NA-YZ,  NAA-YZZ 

Riau 

6 

AB-GZ,  BAA-GZZ 

Aceh 

6 

HA-YZ,  HAA-GZZ 

North  Sumatra 

7 

AB-GZ,  BAA-GZZ 

West  Kalimantan 

7 

HA-NZ,  HAA-NZZ 

South  Kalimantan 

7 

OA-TZ,  OAA-TZZ 

Central  Kalimantan 

7 

UA-YZ,  UAA-YZZ 

East  Kalimantan 

8 

AB-JZ,  BAA-JZZ 

South  Sulawesi 

8 

KA-MZ,  KAA-MZZ 

Southeast  Sulawesi 

a 

NA-PZ,  NAA-PZZ 

Central  Sulawesi 

8 

QA-U2.  GAA-UZZ 

North  Sulawesi 

8 

VA-YZ,  VAA-YZZ 

Maluku 

9 

AB-FZ,  BAA-hZZ 

Bali 

9 

LA-QZ,  LAA-QZZ 

West  Nusa  Tenggara 

9 

RA-UZ,  RAA-UZZ 

East  Nusa  Tenggara 

9 

VA-YZ,  VAA-YZZ 

Irian  Jaya 

0 

AB-YZ+  BAA-YZZ 

Jakarta  Raya 

i-a 

A-Z,  AAA-ZZZ 

ORARI  HO 

Table  1.  Indonesian  calisign  breakdown  by  province. 


3  of  which  were  in  the  August, 
September,  and  November  is- 
sues of  7986, 

Frequency  Allocation  and 
Band  Plan.  The  frequency  alloca- 
tion for  amateurs  in  Indonesia  was 
adopted  from  the  WARC  Final 
Act,  Geneva,  1979,  and  imposed 
under  the  Directorate  General  of 
Post  and  Telecommunications 
Regulation  No.  39/1981.  The  10- 
MHz  band  was  approved  tor  oper- 
ation in  1982;  the  18-MHz  and  24- 
MHz  bands  were  approved  lor 
utilization  in  1984  on  test  basis 
only,  and  based  on  results  full  op- 
eration will  be  effective  starting  in 
1989.  In  view  of  the  IARU  Region 
III  Association  sixth  conference. 
ORARI  [Organisasi  Amatir  Radk) 
Indonesia]  has  proposed  the 
adoption  of  the  three  new  bands 
as  follows: 


Equator  Award  (WTEA/SWL* 
WTEA),  General  rules: 

"ORARI  awards  will  be  issued 
to  licensed  amateurs  for  2-way 
SSB,  2-way  CW,  or  2-way  RTTY 
contact,  mixed  or  single  mode, 
mixed  or  single  band,  on  SO,  40. 
20.  15.  and  10  meters  only,  SWL 
awards  in  the  same  category  will 
also  be  available,  The  applicant 
may  request  endorsement  for 
such  distinction  accordingly.  To 


be  valid,  all  contact  or  listening 
must  have  been  made  on  or  after 
July  9,  1968.  Claim  must  be 
accompanied  by  a  QSL  card  list 
(GCR)  furnished  with  the  callsigns 
of  stations  worked,  dates,  bands, 
and  modes  meeting  [award  re- 
quirements]. OSL  card  list  must 
be  accompanied  by  a  statement 
from  the  applicant's  national  so- 
ciety, club  station,  or  from  any 
two  amateurs  other  than  the  ap- 
plicant, that  the  OSL  cards  of 
the  contacts  listed  are  in  the 
possession  of  the  applicant,  and 
that  the  items  of  the  cards  are  cor- 
rectly listed.  A  fee  of  US  $8  or  16 
IRCs  will  be  charged  per  award 
and  should  be  sent  along  with 
the  application  to  the  respec- 
tive awards  manager  (personal 
checks  not  acceptable).  Only  con- 
tact with  land  stations  will  be 
acceptable 

JA.  DX  stations  need  contacts 
with  20  stations,  including  at  least 
one  club  station.  In  the  9  call  area. 
(Indonesia  stations  need  50  con- 
tacts including  at  least  five  club 
stations.)  Club  stations  are:  YB0- 
ZAA,  ZAB,  ZAD.  ZAE,  ZAF,  ZBA¥ 
ZBB.  ZCA  ZCB,  ZCD,  ZCE.  ZDB. 
ZDC,  ZDD,  ZDE,  ZDGk  ZEA.  ZEE, 
and  ZZ,  Awards  Manager:  Mr.  M. 
S.  Lumban  Gaol  YB0WR,  PO  Box 
96,  Jakarta  10002,  Indonesia, 

WAIA.  DX  stations  need  con* 
tacts  with  two  stations  in  each  call 
area  (1  to  0,  see  Table  1 )  for  a  total 
of  20— except  CO  Zone  28  sta- 
tions need  three  each  for  a  total 
of  30.  (Indonesian  stations  need 
five  from  each,  QSL  card  list  must 
include  YB,  YC.  and  YD  sta- 
tions in  each  call  area.)  Awards 


vnn  nun  irmn 


10.100-10.150 

CW/RTTY 

18.068-18.1 10 

CW 

18.100-18.110 

RTTY 

18.110-18.168 

Phone 

24,890-24.990 

CW 

24.920-29.930 

RTTY 

24.930-24.990 

Phone 

ORARI  Awards  Program.  (As 
of  1 1/65)  Available  to  licensed  am- 
ateurs the  world  over,  for  stations 
worked  or  heard:  the  Jakarta 
Award  (JA/SWL-JA),  the  Worked 
All  Indonesia  Award  (WAIA/SWL- 
WAIA),  and  the  Worked  The 


The  Israel  Amateur  Radio  Club  honorary  president,  4X4AH,  opens  the 
1986  tARC  Annual  Assembly,  L  to  R:  Rami4Z4LX(  Mr.  Bar  Seta  and  Mr. 
Kiepner  of  the  Ministry  of  Communications,  Yankete  4X4AH,  Evan 
4Z4MO.  Aharon  4X4ATr  and  Yosef4X6KJ (photo  by  4Z4MK). 


Manager:  Mr.  M,  Maruto  YB0TK, 
PO  Box  96,  Jakarta  10002,  In- 
donesia. 

WTBA,  Issued  for  contacts  with 
ARRL  DXCC  countries  along  the 
equator:  C2,  HO,  HC8,  HKr  KH1 
and  KB6,  PP-PY,  PYfl  (St.  Peter), 
S9  (Sao  Tome),  T30,  T31 ,  T32, 
TN,  TR,  Y85,  YB7,  YB8,  5X.  5Z, 
60.  80,  and  9G.  Issued  in  three 
classes:  I  for  15  countries,  II  for 
12,  and  ill  for  8;  in  all  classes, 
contacts  with  YB5,  YB7,  and  YB8 
are  obligatory.  Awards  Manager: 
Mr  Ben  S.  Samsu  YBGEBS,  PO 
Box 96,  Jakarta  10002,  Indonesia, 

1987  Contest  Calendar.  1987 
information  had  not  arrived  by 
press  time,  but  two  fixed-date  con- 
tests are  ORARI  Anniversary,  July 
6-3,  and  fndonesia  Indepen- 
dence Day,  August  17-18. 


ISRAEL 

Ron  Gang  4Z4MK 
Kibbutz  Urim 
Negev  MP. 0.85530 
Israel 

Update  on  Israeli  repeaters:  All 
amateurs  visiting  Israel  are  invited 
to  use  them  and  get  to  know  the 
locals.  On  two  meters,  all  are  with 
input  600  kHz  below  the  printed 
output  frequency,  and  on  UHF  the 
input  is  7.6  MHz  down.  All  are 
straight  carrier  access— no  spe- 
cial tones  are  required. 


Beersheba 

145.325 

Eilat 

145.675 

Haifa/Northern  Coastal  Strip 

145.675 

(RTTY  Mailbox) 

145.300 

438.800 

Jerusalem 

145.625 

Safed/Galitee 

145.350 

Tel-Aviv 

145,775 

438.650 

You  can  also  hear  many  QSOs 
on  the  simplex  channels  which 
are  generally  to  be  found  from 
144.500  up.  Being  in  IARU  Region 
One,  we  stick  to  the  standard 
band  plan  as  much  as  possible, 
two  meters  being  from  144  to  146 
MHz. 

Restructuring  of  callsigns:  With 
the  growth  of  the  amateur  popula- 
tion, the  authorities  have  decided 
to  make  the  calisign  indicative 
of  the  class  of  license.  Novices, 
who  are  limited  to  CW  QRP  on  40 
and  15  meters,  will  be  using  calls 
from  the  4Z9AAA-4Z9ZZZ  block, 
Grade  B  amateurs,  with  full  fre- 
quency privileges  but  limited  to 
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100  KHz  30  MHz 

FJV1  Standard 

32  Memories 

QSK  (Nomina]  Speed  40  WPM| 


JICOM 


IC^2AT 

•  140-163  MHz 

•  10  Memories 

•  1W,  1. 5 W  optional 


*  32  tones  built-in 

IC-03AT 

•220  to  224,995  MHz 

•  2.5W,  5W  Optional 

•  Built  in  subtone 

•  10  Memories 


HF/VHF/UHF 
BASE  STATION 

Add  Optional  6m.  2m  &  70  cm  Modules 

DualVFO's 
Full  CW  Break  in 
Lots  More  Features 


FT23/73R 

•  Zinc-Alunimum  Alloy  Case 

•  10  Memories 

•140-164  MHz.  440-450  MHz 

•  600  MAh  Standard  Opt.  5W 
New  "super  handle' ' 


~\?rr 


•Programmable  Scanning 

•  High  Stability,  Dual  Digital  VFO's 
■  40  Channel  Memory 

•  General  Coverage  Receiver 


KENWOOD 

TR2600  -special" 

•  2.5  W/300  MW  2  Meter  HT 

•  LCD  Readout 

•  10  Memories 

•  Band  An 


770 


CO-D/s  Welcome 


-957-8011 


^MJMKm 


KENWOOD 


TH-21AT 

*Ct>iTlp*crP3Ckf 

•  Op*  5G0MA. 
Battery 


1 800-227-7373  r 


AEA 
ALINCO 
ASTRON 
AVANTI 

BfltW 

BENCHER 

BUTTERNUT 

CUSHCRAFT 

DAim 

HAM-KEY 

HUSTLER 

HYGA1N 


•  KANTRONICS 

•  KDK 

•  KENPRO 

•  KENWOOD 

•  KLM 

•  LARSEN 

•  MFJ 

•  MIRAGE 

•  NYE  VIKING 

•  QUATRON 

•  SANTEC 

•  WELZ 


ICOM  •  YAESU 

COD'S  WELCOME 


FT-209RH 

■5  Waits 

*  10  Memories 
•LCO 

*  Compact 


FT-27D0R 

•  Duo-Band  Foil  Duple* 

•  25  Wait 


FRG-9600 


1  When  You  Buy,  Say  73" 
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150  Watts  output,  wilt  retain  their 
present  4X4.  424,  and  4X6  catls 

with  the  two-tetter  suffix.  Grade  A 
people,  who  can  run  up  to  1 .5  kW 
out.  will  be  granted  the  4X1  prefix 
while  retaining  their  old  call 
letters.  These  new  regulations 
should  be  in  effect  by  the  time  you 
read  this,  so  rejoice,  afl  prefix 
collectors! 


NEW  ZEALAND 

D.  J.  (Des)  Chapman  ZL2VR 
459  Kennedy  Road 
Napier 
New  Zealand 

In  April  of  1984,  the  New 

Zealand  Post  Office  proposed  to 
all  ZL  amateurs  an  outline  of  a 
new  structure  for  the  Amateur 
Service.  The  result  has  been 
changes  in  the  1970  Radio  Regu- 
lations as  follows. 

There  now  are  only  three 
grades  of  Amateur  Operators  Cer- 
tificates: Novice,  Limited,  and 
General,  with  the  first  now  being 
permanent  instead  of  annual.  The 
second  replaces,  unchanged,  Ihe 
old  Grade  III  {non- Morse).  The 


General  replaces  the  old  Grades  II 
and  L  Entry  to  the  Service  may  be 
made  at  any  level;  Novice  and 
Limited  may  be  held  simulta- 
neously. 

Novice  privileges:  3.525-3.575 
and  28.19-28.60  MHz,  10  W  rf 
output  maximum,  30  W  PEP.  Lim- 
ited: 51.00  MHz  to  400  GHz,  all 
bands,  all  modes,  1 20  W  output  or 
400  W  PEP,  General:  for  the  first 
12  months,  restricted  to  1800- 
1950  kHz,  3.5-3.9  MHz,  and 
28,00-29.70  MHz,  and  all  bands 
above  50.0  MHz;  thereafter,  afl 
New  Zealand  amateur  bands. 
Maximum  1 20  W  mean  power  out- 
put or  400  W  PEP. 

All  existing  Grade  II  ops  who 
were  restricted  for  the  12  months 
listed  are  now  entitled  to  full  privi- 
leges ,  so  considerable  increase  in 
ZL  HF  band  activities  is  expect- 
ed— a  thousand  or  so  ZLs  are 
involved 

Maintenance  of  a  station  log  is 
now  at  the  discretion  of  the  li- 
censee, but  ZLs  are  reminded  that 
there  can  be  occasions  when  the 
existence  of  a  log  can  be  a  useful 
safeguard. 

PROJECT  DL 

In  August  ol  1985.  three  NZART 
members,  Terry  Carretl  ZL3QL, 


THE 


DTM 


ICROPHONE 


Now  Keypad  Programmable 

--rTfil  CES  700  KEYPAD 

^J>*  PROGRAMMABLE  OPTIONS 

•  Automatic  dialing  ar>d  automatic  AN  I 

*  Fourth  column  tones 

•  Dialing  speed  changes  and  pauses  wMh  or 
without  FIT 

•  Manual  dialing  while  in  automatic  mode 

CES  70Q  STANDARD  FEATURES 

*  Audible  sitfetone     •  Automatic  PTT 
>  Adjustable  levels  for  any  radio 

*  Automatic  microphone  muting 

•  Back  lit  sealed  keypad 

*  Last  number  re-diahng 

PROVEN  CES  RELIABILITY 

•  Crystal  controlled  frequency 

*  Field  serviceable     •  full  year  warranty 


Make  The 


•CsJ 


Connection 


Callusnow,  tollfree-  1  800.327.99S6 


Communications  Electronics  Specialties,  Inc. 
303C  S,  Orlando  Ave.  Winter  Park.  FL  32789 


Ian  Ashley  ZL1AOX,  and  John 
Philpott  ZL3THJf  escorted  a  com- 
puter from  New  Zealand  via  Lon- 
don to  Marburg,  Germany,  for  AM- 
SAT-DL.  Although  the  major  costs 
were  met  by  AMSAT-DL.  NZART 
helped  cover  the  cost  of  the  termi- 
nal and  incidental  expenses-  This 
alt  came  about  because  Dr.  Karl 
Meinzer  0J4ZC  was  impressed  by 
the  sophistication  of  much  of  the 
equipment  he  saw  in  daily  shack 
use  when  he  was  here  for  (he 
NZART  Conference. 

At  ZL2JWs  he  noticed  a  DEC- 
Digital  LST-11/23  minicomputer 
and  discovered  that  it  was  what  he 
needed  for  fast  number  crunch- 
ing— it  was  equipment  of  a  class 
not  readily  available  in  the  sec- 
ond-hand market  in  Germany. 
Ham  "connections"  connected, 
and  within  a  couple  of  days  a  suit- 
able unit  was  located  and  the  de- 
tails of  equipment,  price,  and  de- 
livery were  confirmed.  These 
included  installation  by  ZL3THJ 
and  the  assistance  of  ZL3QL  and 
ZL1AQX  (who  paid  for  their  own 
travel)  in  coordinating  equipment 
use  between  DL  and  ZL. 

Thanks  to  John  Philpott1  s 
preparatory  work,  the  computer 
was  fired  up  and  the  software/ 
parameters  groundwork  done 
without  a  hitch.  Other  than  that, 
there  were  only  some  initial 
headaches  integrating  Karl's 
printer  into  the  system.  Gratitude 
also  is  due  John's  employers, 
Business  Computers,  for  their 
support  throughout. 


NORFOLK  ISLAND 

Kirsti  Jenkins-Smith  VK9NL 
POBoxQO 
Norfolk  island,  2899 
Australia 

HONOR  TO  VK 

Norfolk  Island  was  honored  to 
have  one  of  its  five  operators 
elected  to  the  CQ  DX  Hall  of  Fame 
this  year.  Jim  Smith  VK9NS  is  the 
first  VK  ever  to  have  achieved  this 
recognition, 

QSLing  AND 
FINANCIAL  RUIN 

Operating  from  a  place  like  Nor- 
folk Island  automatically  throws 
the  new  operator  onto  the  DX 
scene,  VK9  IS  DX,  attracting  hun- 
dreds of  callers  who  need  the 
Island  for  a  new  country.  If  they 
are  chasing  DXCC,  they  will  want 
confirmation  of  the  contact.  Oper- 


ators of  the  DX  stations  face  finan- 
cial ruin  if  they  try  to  meet  the  ex* 
pense  of  cards,  envelopes,  and 
postage  to  all  of  these  callers. 

The  serious  DXer  is  aware  of 
the  problems  and  includes  return 
postage  and  a  self-addressed 
envelope  with  his  GSL,  Others 
QSL  via  the  bureau.  Bureau  cards 
soon  amount  to  thousands,  ex- 
ceeding both  time  and  money 
available  for  "free"  QSLing,  In  ad- 
dition, Norfolk  Islanders  cannot 
just  hop  on  the  plane  and  travel 
900  miles  to  the  mainland  to  pick 
up  their  bureau  cards.  They, 
therefore,  are  obliged  to  pay 
postage — for  cards  received  as 
well  as  for  outgoing  cards— to  the 
VK  division  handling  VK9  cards, 
VK9  is  composed  of  Norfolk  Is- 
land, Lord  Howe  Island,  Willis 
Island  and  Mellish  Reef  (uninhab- 
ited), Cocos  Keeling,  and  Christ- 
mas Islands. 

There  is  no  such  thing  as  a  VK9 
bureau.  The  islands  do  not  form  a 
cozy  little  group  where  we  can 
jump  into  our  canoes  and  paddle 
through  balmy  waters  to  a  central 
QSL  bureau!  The  surest  way  to 
get  a  QSL  card  is  by  direct  QSL- 
ing, including  SAE  and  postage.  If 
you  have  heard  warnings  about 
DX  stations  pocketing  postage 
finoney  and  not  QSLing,  well  there 
are  such  people  in  the  wortdT  but 
would  such  a  person  be  likely  to 
QSL  through  a  bureau  in  any 
case? 

GOOD  NEWS 

Our  AM  broadcasting  station  is 
operating  again.  The  transmitter 
went  to  the  U.S.  for  repairs,  but 
when  it  arrived  back  it  was  found 
to  have  been  damaged  in  transit. 
It  then  had  to  go  to  the  mainland 
for  further  repair.  Anyway*  it  may 
now  be  heard  on  1566  kHz 
(VL2NI)  from  1930  UTC  through 
1130  UTC  the  following  day. 
(That's  0700-2300  local  time.) 

And  the  VK9NSA/K9NL  shack 
is  rarin'  to  go  after  repairs.  A  cow 
chewed  and  swallowed  one  of  the 
phasing  lines  on  the  40m  array  in 
the  paddock,  the  tribander  re- 
ceived storm  damage,  and  the 
whole  length  of  coax  from  beam  to 
shack  had  to  be  replaced— appar- 
ently those  nice  birds  we  like  lis- 
tening to  in  the  mornings  liked  to 
peck  holes  in  it.  VK9NS  is  working 
160  and  80  almost  daily  from 
about  0630  UTC  (our  sunset)  and 
about  1000  UTC,  following  the 
sunrise  across  the  U.S.  The  hours 
wifi  of  course,  change  with  the 
seasons,  but  anyone  with  a  DX 
edge  can  work  out  our  sunset  and 
his  own  sunrise. 
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Biff  Pasternak  WA&tTF 
281 97  Robin  Avenue 
SaugusCA  91350 

THE  NEW  ELECTRONIC 

COMMUNICATIONS 

PRIVACY  ACT 

The  hotly  debated  Electronic 
Communications  Privacy  Act  of 
1985  became  an  act  of  19S6  be- 
fore it  finally  became  law.  In  early 
October  of  1986f  the  ECPA 
passed  both  houses  of  Congress. 
The  radio  protection  provisions  of 
the  new  law  will  go  into  effect  in 
mid-January,  1987,  about  the  time 
you  read  this  column.  The  final 
draft  of  the  bill  was  printed  in  the 
October  1 ,  1986,  issue  of  the  Con- 
gressional Record,  starting  on 
page  S-1 4441. 

Throughout  the  proceedings,  a 
number  of  personal  radio  groups 
were  active  in  fighting  against  the 
most  restrictive  aspects  of  the 
bill,  Al  one  point,  provisions 
were  about  to  be  included  that 
would  have  forced  the  com- 
munications privacy  statutes  to 
cover  even  ham  radio  phone- 
patch  and  autopatch.  There  was 
also  a  fairly  well-founded  rumor 
that  certain  business  interests, 
eyeing  the  amateur  VHF  and  UHF 
spectrum,  were  attempting  to  get 
provisions  added  that  would 
ban  any  "ciphered*"  amateur 
communications. 

What  was  meant  by  ciphered 
communications?  That's  hard  to 
say.  Many  think  that  if  would  have 
meant  an  end  to  packet,  AM  TOR, 
and  possibly  even  CW!  But  we 
can  forget  all  of  this.  For  the  most 
part  radio  amateurs  fared  pretty 
well  with  regard  to  their  own  ser- 
vice, but  with  regard  to  other  com- 
munications hams  now  fall  into 
the  category  of  the  general  public, 

And*  it  is  really  the  general  pub- 
lic that  the  radio  communications 
aspects  of  the  ECPA  can  hurt  the 
most.  The  radio  hobbyist  who 
wants  to  listen  to  everything  com- 
ing into  his  home  is  no  longer  free 
to  do  so.  in  fact.  John  Q.  Public 
does  not  know  it  yet,  but  if  he  turns 
a  radio  to  the  wrong  frequency— 
even  by  accident — he  technically 
becomes  a  criminal  It's  doubtful 
that  he  will  ever  pay  a  fine  or  go  to 
jail,  but  that  threat  now  looms  over 
everyone's  head. 
One  of  the  best-versed  people 
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on  the  subject  of  the  ECPA  is 
Robert  Horvitz,  the  Washington 
DC  based  government  affairs  li- 
aison officer  for  the  Association  of 
North  American  Radio  Clubs. 
Robert  is  with  ANARCfs  political 
arm,  representing  the  interests  of 
SWLs  and  other  radio-monitoring 
hobbyists.  He  is  also  a  very  intu- 
itive individual  and  an  excellent 
analyst  of  matters  such  as  these. 
What  follows  is  his  " preliminary 
analysis  of  the  Electronic  Commu- 
nications Privacy  Act  of  1986 
Read  it  carefully,  as  it  affects  you 


1  ■ 


The  New  Law 

The  ECPA  amends  the  U.S. 
code  title  18,  chapter  119,  the 
federal  law  governing  the  inter- 
ception of  "wire"  and  "oral"  com- 
munications, to  protect  a  new 
legal  category  of  "electronic  com- 
munication." It  sets  new  rules  for 
electronic  surveillance  by  taw  en- 
forcement  agencies,  and  for  In- 
vestigative access  to  electronic 
mail  and  computer  files.  It  also  in- 
creases criminal  penalties  for  ma* 
licious  interference  with  satellite 
transmissions. 


u 


Taken  literally, 

the  new  law 

makes  listening  to 

FM  stereo 

broadcasts  and 

the  audio  portion 

of  television 

broadcasts  a 

federal  crime. ff 


Electronic  communication  is 
defined  as  "signs,  signals,  writ- 
ingf  images,  sounds,  data,  or  in- 
telligence of  any  nature  transmit- 
ted in  whole  or  in  part  by  a  wire, 
radio,  electromagnetic,  photo- 
electronic,  or  photo-optical  sys- 
tem that  affects  interstate  or  for- 
eign commerce,  but  does  not 
include  a)  the  radio  portion  of  a 
cordless  telephone  communica- 
tion, b)  any  wire  or  oral  communi- 
cation, c)  any  communication 


made  through  a  tone-only  paging 
device,  or  d)  any  communication 
from  a  tracking  device," 

Radio  and  wire  transmissions 
are  thus  merged  in  this  new  term. 
However,  the  new  law  also  retains 
and  adapts  the  earlier  legal  defini- 
tion of  wire  communication  as  a 
category  separate  from  electronic 
communication.  Wire  communi- 
cation now  means  voice  telepho- 
ny, regardless  of  whether  the 
transmission  is  by  wire,  radio,  or 
Other  electronic  means.  In  other 
words,  non-voice  communica- 
tions by  wire  are  considered 
"electronic"  communications,  as 
are  communications  by  radio  that 
do  not  involve  telephone  trans- 
mission. 

Unauthorized  interception  of 
the  radio  portion  of  a  wire  or  elec- 
tronic communication  carries 
lesser  penalties  than  does  inter- 
ception of  the  wire  segment  of  the 
same  communication — if  it's  not 
for  an  illegal,  commercial,  or  tor- 
lious  purpose.  See  the  "Pen- 
alties" section  below  tor  details. 


What  May  Be  Legally  Monitored 

1)  Any  marine  or  aeronautical 
radio  communication. 

2)  Any  amateur,  CB,  or  general 
mobile  radio  service  transmis- 
sion. 

3)  Any  communication  transmit- 
ted "for  the  use  of  the  general 
public,  or  that  relates  to  ships, 
aircraft,  vehicles,  or  persons  in 
distress." 

4)  The  radio  portion  of  cordless 
telephone  communications  link- 
ing  the  handset  and  the  base  unit. 

5)  Tone-only  paging  signals, 

6)  Certain  types  of  audio  sub- 
carriers  {to  be  specified  in  a  Sen- 
ate report). 

7)  Signals  causing  harmful  in- 
terference to  "any  lawfully  operat- 
ing station  or  consumer  electronic 
equipment  to  the  extent  neces- 
sary to  identify  the  source  of  the 
interference." 

8)  Satellite  transmissions  of 
'network  feeds/1  some  satellite 

audio  subcarriers,  and  cable-des- 
tined programming  covered  by 
section  705Z(b)  of  the  Communi- 
cations Act. 

9)  Any  governmental,  law  en- 
forcement, civil  defense,  private 
land  mobite,  or  public  safety  (in- 
cluding police  and  fire)  radio 
communications  system  that  is 
"readily  accessible  to  the  general 
public/' 

10)  Any  other  electronic  com- 
munication made  through  a  sys- 
tern  "configured  so  that  such 
electronic  communication  is  read- 


ily accessible  to  the  general 
public/' 

In  most  cases,  radio  communi- 
cations defined  as  not  "readily  ac- 
cessible" will  be  legal  to  monitor, 
unless  one  of  the  foregoing  ex- 
emptions applies.  "Readily  ac- 
cessible to  the  general  public"  is 
defined  to  mean  that  the  commu- 
nication is  not: 

1 )  Scrambled  or  encrypted. 

2)  'Transmitted  using  modula- 
tion techniques  whose  essential 
parameters  have  been  withheld 
from  the  public  with  the  intention 
of  preserving  the  privacy  of  such 
communication.'1  (The  House  re- 
port says  that  this  means  and  in- 
cludes spread-spectrum  signals,) 

3)  "Carried  on  a  subcarrier  or 
other  signal  subsidiary  to  a  radio 
transmission." 

4)  "Transmitted  over  a  commu- 
nication system  provided  by  a 
common  carrier"  (except  for  tone- 
only  paging  signals), 

5)  Transmitted  on  frequencies 
allocated  under  FCC  rutes  Part  25 
(communication-relay  satellites). 
Part  74(d)  (remote  broadcast  pick- 
up stations),  Pari  74(e)  (aural 
broadcast  auxiliaries,  including 
studio-to-transmitter  links},  Part 
74(f)  (television  broadcast  auxil- 
iaries and  studio-to-transrnitter 
links),  or  Part  94  (private  fixed 
microwave). 

As  mentioned  above,  there  are 
some  exceptions  to  the  general 
ban  of  allegedly  "inaccessible" 
signals.  For  example,  the  radio 
emission  of  a  cordless  phone  may 
be  monitored,  even  though  it  re- 
lays common  carrier  communica- 
tions. Similarly,  marine  and  aero- 
nautical radiotelephone  signals 
are  legal  to  monitor.  (In  contrast, 
phone  patches  in  the  800-MHz 
specialized  mobile  radio  service 
are  legally  protected,  since  the 
phrase  'readily  accessible"  qual- 
ifies the  exception  for  private  land 
mobile  radio,  which  includes 
SMRs.) 

The  forthcoming  Senate  report 
on  the  ECPA  is  expected  to  identi- 
fy the  types  of  audio  subcarriers 
that  may  legally  be  monitored, 
even  though  the  new  law  declares 
that  all  subcarriers  are  inaccessi- 
ble. (Taken  literally,  that  makes 
listening  to  FM  stereo  broadcasts 
and  the  audio  portion  of  television 
broadcasts  a  federal  crime.) 

Although  broadcast  remote 
pickup  (RPU)  stations  authorized 
under  FCC  Part  74(d)  are  de- 
clared to  be  "inaccessible,"  they 
operate  near  26v  153,  161,  166. 
170,  450,  and  455  MHz,  usually 
with  citywtde  audio  coverage. 
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Used  by  broadcasters  to  coordi- 
nate the  coverage  of  events  out- 
side the  studio,  RPUs  can  be  re- 
ceived on  most  scanners.  They 
are  a  favorite  among  scanner 
owners  because  of  their  news- 
gathering  role.  As  the  result  of  an 
amendment  to  the  ECPA  intro- 
duced by  Senator  Pauf  Simon  at 
ANARC's  request,  the  ECPA  cre- 
ates no  criminal  liability  for  moni- 
toring RPUs  when  monitoring  is 
for  no  bad  purpose.  (The  following 
section  supplies  information 
about  civH  liabilities.) 

Penalties 

For  most  unencrypted  radio 
communications  protected  under 
the  ECPA,  intentional  unautho- 
rized interception  carries  a  crimi- 
nal penalty  of  up  to  one  year  in 
jail  and/or  a  fine  of  up  to  $1 00,000 
for  a  first  offense  that  is  not  for  a 
bad  purpose— i.e.,  "not  for  a  tor- 
tious or  illegal  purpose  or  for  pur- 
poses of  direct  or  indirect  com- 
mercial advantage  or  private 
commercial  gain/' 

If  it  is  a  "private  land  mobile 
radio  service'  communica- 
tion (Le,,  a  cellular  or  a  tradi- 
tional IMTS  radiotelephone  call) 
or  any  type  of  paging  except 
for  tone-only,  and  if  the  signal 
is  not  scrambled  or  encrypted, 
and  if  the  interception  is  intention- 
al but  not  for  a  bad  purpose,  the 
penalty  for  a  first  offense  is  a  fine 
of  up  lo  $500* 

If  the  communication  is 
scrambled  or  encrypted  or  if  the 
interception  is  for  bad  purposes  or 
is  a  second  or  subsequent  of- 
fense, the  penalty  is  up  to  five 
years  in  jail  and/or  a  fine  of  up  to 
$100,000. 

Intentional  interception  of  an 
unencrypted  Part  74(d)  transmis- 
sion, without  bad  intent,  carries  no 
criminal  penalties.  However,  the 
federal  government  may  seek  a 
court  injunction  against  a  specific 
interceptor  and  assess  civil  dam- 
ages of  up  to  $500.  Any  violation 
of  the  injunction  carries  with  it  a 
mandatory  $500  civil  fine,  liability 
for  any  actual  damage  suffered  by 
the  plaintiff,  or  statutory  damages 
of  up  to  $1,000 

Any  criminal  violation  of  the 
ECPA  exposes  the  interceptor 
to  civil  liabilities  (risk  of  a  lawsuit). 
For  any  violation  other  than  those 
described  in  the  last  paragraph, 
courts  may  reclaim  any  profits 
made  from  or  damages  caused 
by  the  interception,  or  assess 
statutory  damages  of  $100 
for  each  day  of  violation,  or 
impose  a  fine  of  $10t000t  what- 
ever is  greatest. 
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Intentional  Versus 
Inadvertent 

The  ECPA  makes  it  a  federal 
crime  to  intentionally  intercept, 
disclose,  or  use  electronic  com- 
munications protected  under  this 
act.  Even  ''endeavors  to  inter- 
cept* are  a  crime  (section 
251 1{1)(a)l — even  if  you  do  not 
succeed!  Under  the  ECPA,  acting 
on  the  intention  is  sufficient  to 
constitute  a  crime. 

Obviously,  the  exact  legal 
meaning  of  "intentional"  and  the 
kind  of  proof  required  to  establish 
intent  in  court  are  crucial.  The 
House  report  says  that  intentional 
means  that  acquiring  the  contents 
of  an  electronic  communication  is 
one's  "conscious  objective,"  Ac- 
cording to  this  House  report, 
requiring  intent  "precludes  the 
application  of  civil  or  criminal  li- 
ability for  acts  of  inadvertent  in- 
terception." 

However,  the  report  adds:  "The 
term  'intentional'  does  not  require 
that  the  act  was  committed  for  a 
particular  purpose  or  motive." 
The  ECPA  thus  does  not  crimi- 
nate the  act  so  much  as  the  "state 
of  mind"  or  attitude  relating  to  the 
act.  Interception  achieved  by  acci- 
dent is  not  a  crime. 


"It's  ironic  that 
the  thanks  for  our 

saivation  must 
go  primarily  to  a 
non-ham  group. " 


Unfortunately,  this  distinction 
is  rather  murky  in  the  case 
of  recreational  scanning  with 
a  multi-band  radio  receiver.  Does 
casual  browsing  constitute 
intentional  or  inadvertent  inter* 
ception?  What  about  automatic 
band-searching?  And.  what 
constitutes  proof  of  intent— the 
possession  of  a  frequency  list? 
We  hope  for  answers  in  the  up- 
coming Senate  report.  In  any 
event,  requiring  proof  of  intent 
should  limit  a  hobbyist's  chances 
of  being  successfully  prosecuted 
for  recreational  monitoring  that 
causes  no  detectable  harm  to 
those  whose  radio  communica- 
tions were  tuned  in 

Surreptitious 
Interception  Devices 

An  easy  way  to  enforce  the 
ECPA  would  be  to  criminate  own- 

1967 


ership  of  devices  capable  of  re- 
ceiving protected  communica- 
tions. In  fact,  the  ECPA  amends 
sections  2512  and  2513  of  the 
U.S.  code  title  18  in  an  attempt  to 
do  just  that.  When  the  new  law 
goes  into  effect,  it  will  become 
illegal  to  manufacture,  assemble, 
possess,  setL  advertise,  or  send 
through  the  mail  any  electronic 
device  whose  design  "renders  it 
primarily  useful  for  the  purpose 
of  surreptitious  interception  of 
wire,  oral,  or  electronic  communi- 
cations." 

Due  to  imprecise  drafting, 
the  ECPA's  ban  on  "surreptitious 
interception  devices"  does  not 
distinguish  between  electronic 
communications  that  are  legal 
to  receive  and  those  that  are 
illegal.  Depending  on  how  the 
word  "surreptitious"  is  defined, 
an  AM-FM  broadcast  receiver 
concealed  in  a  stuffed  animal 
could  qualify  as  an  illegal  device; 
similarly,  a  microcomputer  with  a 
modem  and  built-in  code-break- 
ing software  might  also  constitute 
an  illegal  device,  depending  on 
how  the  word  "primarily"  is  de- 
fined. We  can  only  hope  that  the 
Senate  report  defines  surrepti- 
tious interception  devices  in  a  way 
that  is  both  clear  and  narrow.  We 
also  hope  for  insight  into  the  legal 
status  of  subcarrier  tuners,  voice 
inverters  (stmple  descramblers). 
teletext  readers,  radioteletype  ter- 
minals with  bit-code  translation 
features,  and  programmable 
scanners. 

A  Final  Look 

I  think  that  what  Robert  Horvitz 
has  written  requires  little  explana- 
tion by  me.  Therefore,  1  will  not 
dwell  on  the  effect  that  the  ECPA 
has  on  the  general  public.  But  as 
radio  amateurs  concerned  with 
the  very  narrow  realm  of  our  own 
Part  97,  U.S.  amateur  service,  we 
are  totally  unscathed  by  the 
ECPA. 

The  forces  that  hoped  to 
"quietly"  clobber  radio  amateurs 
through  this  new  law  not  only 
backed  away  because  of  all  of 
the  negative  publicity  that  our 
ranks  generated,  but  now  deny 
that  they  ever  intended  us  any 
harm.  To  them  I  have  only  these 
few  words:  "You  declared 
yourselves  to  be  our  enemies 
when  you  started  this  farce,  and 
there  is  no  reason  to  think  that 
corporate  'Jeopards'  will  ever 
change  their  spots," 

They  envy  what  we  have, 
and  when  it  comes  to  spectrum, 
what  we  have  is  worth  hundreds 
of  billions  of  dollars  in  corporate 


profits  if  reallocated  to  potenti- 
ally paying  users.  I  suspect  that, 
given  the  chance,  they  would 
pounce  on  us  and  damage  or 
destroy  our  service's  viability  so 
as  to  eventually  gain  access  to  the 
very  lucrative  spectrum  we  now 
possess. 

It's  ironic  that  the  thanks  for  our 
salvation  must  go  primarily  lo  a 
non-ham  group.  It  was  an  SWL 
organization  called  the  Associa- 
tion of  North  American  Radio 
Clubs  that  readied  up  the  very 
best  opposition  of  all.  It  was  the 
only  radio  hobbyist  group  that  had 
full-time  personnel  in  Washington 
DC  following  the  ECPA  from  the 
day  of  its  inception  until  it  cleared 
Congress.  It  was  the  one  group 
that  really  made  a  difference.  Of 
special  note  is  the  work  on  this 
matter  done  by  ANARC's  outgo* 
ing  executive  secretary  Richard  T. 
"Terry"  Cotgan  WD5GWC.  Terry 
and  his  crew  lead  a  valiant  battle 
to  preserve  the  rights  of  all  radio 
hobbyists — ham  and  non-ham 
alike.  While  other  organizations 
such  as  the  Scanner  Association 
of  North  America,  several  CB 
groups,  almost  all  of  the  Ham 
Radio  Press,  and  finally  even  the 
ARRL  provided  some  measure  of 
support,  in  reality  it  was  ANARC 
that  stood  at  the  head  of  the 
pack.  To  that  end,  ANARC,  we 
salute  you. 

ECPA  Postscript:  Help  Wanted 

The  following  appeared  in  the 
want-ads  employment  section  of 
the  Washington  Post  shortly  after 
the  Electronic  Communications 
Privacy  Act  of  1986  was  signed 
into  law: 

"PUBLIC  RELATIONS  MAN* 
AGER  FOR  TELECOMMUNICA- 
TIONS ASSOCIATION. 

A  leading  national  trade  associ- 
ation headquartered  in  Washing- 
ton DC  is  seeking  an  experienced 
Public  Relations  Manager.  The 
person  wilt  be  responsible  for  gen- 
erating media  coverage  of  the  Mo- 
bile Communications  industry; 
providing  comprehensive  mfor 
mation  to  members  as  well  as  the 
general  public,  and  promoting  the 
association  and  its  position  to  the 
membership  and  the  industry  at 
large.  Respond  to  Box  M-6723, 
Washington  Post.  1150  15th 
Street  NWf  Washington  DC 
20071  /' 

Question:  Could  this  be  some 
early  fallout  from  the  inability  of 
at  least  one  of  the  communica- 
tions lobbyists  to  get  what  his 
employer  wanted  included  in  the 
ECPA7B 


Evmrmmc  m  hf  wire  an  temhas:  from  otPOLES  to  superloops 


SEE  WHAT  WERE  DOING  WITH 
ANTENNAS  fit  BALUNS! 


W  OHM  FEED 


SUPERLOOP 


SWA  c  1:1  hitmSJ 

lu.NHHMl.r-! 
MMI    MM 


■SEAL  1 1  .75 
MMKtJ4f3 

*l4HbSU9u*M 
J  M  &*5£  CQUNf.AR  S2  1 « 

wrtmnrxwiL  9QRfi  $  iTft 

5l*fJ>  C4flt£  itQUIV   QFOf  JJJI 

supfwessoB  stm*.  f  ju.  a  l  iff 

e  Qt/T|  JT,  IN  dEEUK  l«  f  *L  CAM  J  1 3  95 

T*€*f*(    t!5»     Mf>    B*2t    &MUMS 
ChQmEElKIl  «A1  Pfft<  DfiWAW.f  6A1.UN5  hKO*»  Jt3  95 


S£M>  5^Sf  FOff  Ffff  £  Cd  74106  FROM  MM  W4  THU 
**  150    (004/ 404-0140 30*  6 1 59  PORTSMOUTH:  VA  23703 


HONEY  ORDER,  i ISA  MASTER  CHARGE  Off  UPS  COO  PLEASE  ALLOW  FOR  POSTAGE 


TUBES 


\ 


10S 


ml 


AERO  ELECTRONICS 

EJectron  Tubes  for  Industry 

Toll  Free  lexcept  cai 
(800)  421-4219 


IN  CALIFORNIA 


(800)  556-6700 


2129  Venice  Boulevard    Los  Angeles    California  90006   USA 

Tefephonr  ^^i  fl  Telex  67356S 

\2\  3 )  /  3  7-  7070  Cable  Aero  ISA 


rcon«E*c»AL  -    *viontca-    SOLID    ITATE-    OIPOLl-    11 
"TUC      /V  IWIEZBIft—  /\  fVI     I 


OHO    WIB£-    UtLIT*i    '-    MAfttN£ 

THE   AMERICAN  ORIGINAL" 

MADE    IN    AMERICA    BY     AMERICANS      ^  101      ^^     £ 


O 

u 


AUTOMATIC  ANTENNA  MATCHER 

FOR    ALL    S.S.B.    RADIOE 


® 


it 


> 

c 


a 


m. 


OfNJE     ANTENNA     lOO    KHZ.    TO    SOD    MHZ."& 

MAXCOM  has  made  Global  Communications  Simple!!!         & 

TEIM    MODELS:  jP    v 

150   WATTB   TO    10,000   WATTS       v**  f 

$899,   TO    SI, 999.  +?*    ^  

*    J* 


VSWR   1.5:1 
OR  LESS 


<^£> 


!• 


FIVE    YEAH 
GUARANTY 

ON 
rVIOBT    MODELS 


i 

u 


,/COM' 


■■■>■-*  ■  _LiJ 


^A^       w'*^     A  ^so/Lfie^y  /io  iunfng  wjffl  a  MA XCOiW  system, 

a^  ^3*  s^  o/y  connect      dial  yout  frequency  and  la/if 

A  Tftari  ff.  /usf  TALK. 

OVER  3000  MAXCOM  STATIONS  WORLD  WIDE 

MAXCOM,    IMC.    BOX     SOS,  FT.    LAUD.,    FL.333DE 
THE    BOTTOM    LINE:       "MAXCOM    WORKS" 


4 

O 


I 


I 


-i 

i 


J 


V 


BULLETIN 

CALL  US 
NOW! 


Your  Ham  Dollar  Goes 
Further  At  . . . 


"*,.^IV*'    Kt^.lfjJSt. 


When  it  comes  to 

FAST  DELIVERY   HONEST  DEALING  ana 

PROMPT. DEPENDABLE  SERVICE  bacKuP 


We  don  t  just  advertise  W  —  WE  GIVE  IT' 


In 


SELECTION 


%Wi\U 


1937,   Stan  Burghardt(W0IT»,  because  of     his  intense   &*&  Z&afj&t^ 

interest  In  amateur  radio,    began  selling  and  servicing  amateur  ^^^^^^^^ 

radio  equipment  in  conjunction  with  his  radio  parts  business  We 
stand    proud    of    this    long-lasting        tradition    of     Honest 
Dealing*         Quality        Products*         and       Dependable 
'5-E-R-V-1-C-E1 

Above  all,  we  fully  intend  to  carry  on  th*s  proud  tradition 
with  even  more  new  product  lines  plug  the  same  "fair* 
treatment  you've  come  to  rely  on  Our  reconditioned  equipment 
is  of  the  finest  quality  with  30,  60,  and  even  90-day  parts  and 
iabor  warranties  on  selected  pieces  And  always  remember: 


AMATEUR  CENTER 


ERICA  S  MOST  RELIABLE  AMATEUR  RADIO  DEALER'' 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 


SATISFACTION! 


WE  SERVICE  WHAT  WE  SELL 


AEA 

6ELDEN 

ICOM 

AL1NC0 

iNCHER 

J5C 

AT-CRlTRON 

BIRD 

KANTR0NIC5 

IPHENOL 

BUTTERNUT 

KDK 

AM*>  SUPPLY 

CENTURION 

KLM 

ANTEK 

c  -: 

LAP5EN 

^£NNA 

CUSHCRAFT 

HFJ 

SPECIALISTS 

DIAV. 

Mi^^-PflOOUCTS 

AS IRON 

ENCOMM 

MIRAGE 

B6  w 

HUSTLER 

MOStLh 

NYE 

PALOMAfi 

RADIO  CALLBOOK 

Rl  TRON 

ROHN 

TELEX/HYGAtN 

TEN-TEC 

TRI0-KENW00O 

UNADILLA/REYCG 

VAESU 


STORE  HOURS; 

t  i  P.M.  IOET) 
MOM01T  rW,  HID  AT 

OH*  &ATVIPATS 
f?Mf  1  P.M.  (OT) 

CiOSID 
SUNDATS/MOUSAfl 


Cyli  yr  Write  Us  Today  Far  a  Quote! 

You'll  Find  Us  to  be  Court cuus.  Knowledgeable 

and  Holiest 

phone  (605)886-7314 


Yoesu  FT-727R 

DUAL  BAND  TRANSCEIVER 

UG- .50  MHZ      440-450  MHZ 

CALL  FOR  PRICE 


MAii   AND 
TItEFHONf 

OBt»« 
HVftCOMfD 

Th*T  >«  our 
fctn»Nlll  I 


^92 


Write  today  for  our  latest  Bulletin   Used  Equipment  List, 


"When  You  Buy ;  Say  73" 


P.O  8ox  73 
206  East  Kemp 


tm  rr  trm  t%  m  tm*?m*if  *if -Mrtmtf  *w 

ffUUHFin  na«M  por l*H  \rwvxtmr  pnwdlnQ  «  \9 
bW  or  0*jW  Rf  MilfHlt  en  ustr-«thnlU>l«  CJwvirl 
«V»  Kr»5  berth  U*  2m  md  /Km  (Oil  ■nl4nl 
bandt  lfMnty  «j»i- * jutI  «r»  tfyt  Vtnr  frart  ptfv> 
gr.f  TJht  tipfTrtflr  «  jirftrml  MfflPW*  fflr 
PTQflrffnimng  tl*  CTD5  microprgctssflr  at  I  he  flMFl 
0'  if*  f  I    /37W    ir^trtli   snnjlilirt  jnd  imonwed 

^rtT  pTfv  MUS  niodH  t     XJD— ilfMtl MiMM^tV 

y»  prDTH*d,  fmr  qi  wfucfi  vlloa  ticrjgr  st 
in*!i*™j«^  irjinsmif  am  nevnt  fr«juenc  1*$,  for 
oH  rrt?r*te*  villi  r  crttfia  lurid  OptfMIW  wllh 
[ouch-+*y  r*fiT«  *  wft^^W*  '«t*T  HWf 
rttallnwi  wia>fiv«iMra-wH»M 
Usm  s*r!*1e  H(»*lef  smrEscvibc  *HwMed  on  llw 
dml  ir  rTCiUrd  PHHiMTin  Also  rielirvs  &BHMT 
-£■*»-  jg«/^>  Uttw  -lift  Olflt^i  di»lw 
inr).  «fttft  «v^  p^f»*rci  tfw  iiuiiu  t«  cj*c» 
Ihr  E*lrtlrt  diamft  mamfnUiUhf  4t  pro^»™n»* 
Tiitfrva>'i 


73  Amateur  Radio  *  January,  1987    95 


April  24,  25,  26,  1987 


Early  Reservation  Information 


•  Giant  3  day  flea  market  *  Exhibits 

•  License  exams  ■  Free  bus  service 

•  CW  proficiency  test  •  Door  prizes 

Flea  market  tickets  and  grand  banquet  tickets  are 
limited.  Place  your  reservations  early,  please. 

Flea  Market  Tickets 

A  maximum  of  5  spaces  per  person  (non-transferable). 
Tickets  (for  all  3  days)  will  be  sold  Itt  ADVAMCE 
ONLY.  Mo  spaces  sold  at  gate*  Vendors  MUST  order 
registration  ticket  when  ordering  flea  market  spaces. 

Special  Awards 

nominations  are  requested  for  "Radio  Amateur  of  the 
Year*,  "Special  Achievement"  and  Technical 
Achievement*  awards.   Contact;  Awards  chairman. 
Box  44,  Dayton,  OH  4540 1 . 

License  Exams 

Movice  thru  Extra  exams  scheduled  Saturday  and 
Sunday  by  appointment  only.   Send  current  FCC  form 
610,  copy  of  present  license  and  check  for  $4.25 
(payable  to  ARRL/VEC)  to:  Mark  Tessneer,  2859 
Homeway  Dr.,  Beavercreek,  OH  45385 


Slide  Show 

55  mm  slide/tape  presentation  about  the 
HAMVEMTIOM  is  available  for  loan.  Contact  Dick 
Miller,  2855  La  Cresta,  Beavercreek,  OH  45324 

1987  Deadlines 

Award  nominations:  April  4 
Lodging:  April  4 
License  Exams:  April  4 
Advance  Registration  and  banquet: 

USA  -  April  1 1 

Canada  *  April  4 
Flea  Market  Space: 

Orders  will  not  be  accepted  before  January  1 

Information 

General  Information:  (513)433-7720 

or  DARA,  Box  44,  Dayton,  OH  4540 1 
Plea  Market  Information:  (513)  223-0923 

Lodging  Information:  (513)  223-26 1 2 
(flo  Reservations  By  Fhone) 


HAMVEITnOPi  is  sponsored  by  the 
Dayton  Amateur  Radio  Association  Inc. 


Lodging  Reservation  Form 

Dayton  Hamvention  -  April  24,  25,  26  1987 
Reservation  Deadline  -  April  4,  1987 
MAIL  TO  -  Housing,  Dayton  Hamvention, 
1980  Kettering  Tower,  Dayton,  OH  45423-4880 

Arrival  Date 

(  )  Before  6  pm    I  )  After  6  pm 

Departure  Date 

Room:  (  )  Single 

(  ]  Double  ( 1  bed  2  persons) 

(  ]  Double  Double  {2  beds,  2  persons) 

Lodging  Preference  - 

See  list  of  Lodging  on  a^'acent  page. 


1 

3 


2 
4 


Deposit  required  -  Room  deposit  must  be  paid  directly 
to  the  hotel  or  motel  by  date  shown  on  the  confirmation 
form  sent  to  you.  Use  canceled  check  for  confirmation. 


i 
i 


Advance  Registration  Form 


Admission  _ 

(valid  all  3  days) 

Grand  Banquet  _ 

Women's  Luncheon 
(Saturday)  _ 

(Sunday)  _ 

Flea  Market  _ 

(Max,  3  spaces) 
Admission  ticket 
must  be  ordered  with 
flea  market  tickets 


How  Many 
@$8,00' 


$ 


©$!5.cxr#  $. 

@  $7,25  $, 
@  $7.25  $, 
@  $23.00      $ 


Total    $ 


Make  checks  payable  to  -  Dayton  HAMVEimon 
Mail  to  -  Dayton  Hamvention,  Box  2205,  Dayton,  OH 
45401 


*  $10.00  at  door 


•"  $17,00  at  door,  if  available 


"».. received  my  moneys  worth  wtth  /cist  arte 
issue..." 

—  J.  Trenbick 

always  sIoa  fo  read  CTM.  even  ih^gft 
mosf  olfteiT  magazines  J  receive  fand  wirfe  /orj 
only  get  cursory  examination,. 

—  Fred  Blechmen.  K6UGT 


USA 


SIS  00  (or  l  year 

S25.00 
S35  00trand)   S5S.0O(aif) 


Mexico,  Canada  S25.00 

Fo'*ign  J35  OOttand)   S55.0Q(air) 

iUS   fund*  *mlf| 

Pef  manem  (U.S.  Subscription)  $1 00. 00 

Sample  Copy  S3.50 

CHET  LAMBERT,  W4WDR    ^n 

1704  Sam  Drive  ■  Birmingham.  AL  35235 
(205)  854  02?  1 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS; 

Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  dad  board 
Peel  off  film  and  etch 

convenient  B%  x  11  size 
With  Complete  Instructions 

SA  TISF ACTION  GUARANTEED 

5  Sheets  for  $3. 95  1 0  Sheets  only  $5. 95 

add  $  I  00  postage        MY  R&,  odd  sales  tarn 

The  MEADOWLAKE  Corp. 


DeptVTP,0TBo*497 
Nurthport,  New  York    1  1768 


^55 


*  C64  CONTROLS  V 
*CHO0SE  EITHER  SIMPLEX 
*RLL.  CONTROL  FUNCT  IONS 

ORl¥3TfiTWauoiCE  '  • 

1 RLL  USER 


COM-SHHCK  64 


SIMPLE  X0BDUPLEX 
SHACK  CONTROL 


fiUTOPRTCH    *    H.F.    REMOTE    *   REPEATER   CONTROL 


■XIIF  W57    IC735    TS440/94G 


UfTH  YOUR  H  T 
OR  FULL  DUPLEX  CONTROL  M0OE-   

—i  hcknouledged  with  r  clerr nrma 

IMlJ  JrftiTgl  SET    TIRE    FROM  YOUR  «    " 
PARAMETERS    5 RUED   FOR   FRST   START -LJP' 


flUTDPRTCH 


ANSUER  SECOND 

UOlCEPAGE  ON 


TONE  OR  PULSE ,CALL  WAITING. 
INCOMING  CALL .LAST  NUMBER  MEMORY, 

NCQM  \  MG  CRLL  -RUTQplftl*  PEOIRL 


hhmh 


J  N£H0Rv  FREQUENCIES. SCAN 

UP  DOWN  FRST  SLOW  -  ENTER  OR  RECALL  ANY  FAEO 
FROM  MEMORY  *  CHRNGE  MODES  USB/LSB  ,'FM/AM 
CONTROL  8  RELRVS  <CSS  OPTION)  ON/OFF  Ut TH  UO iCE 
CLWlAnRTlON  *MEU  lOO  H2  SINGLE  STEP  TUNE  NODE' 


NO  FILTERS' 

NO  FRLS.  I  NG 


'SlflKLFX   HODE 


a    UHF  OR  UHF  TRANSCEIVER) 
1ENU  SETS  UP  ALL  TjMlNG  UtNDOUS  T  I  HE  BETWEEN 
WINDOWS  TiriE  AS,  ACCESS  COOES  CRLL  S  I  GN  *  L  I  STEMS 

FOR  CLERR  FREQ  BEFORE  TRANSMUTING 


hl.3lf^=»i)JIJilJ^ililJ:irOJI  hil|j|i:i,T,li|Jl;tJJJ:fcH:ig,i:bi;|,ji 


22  PIN  IC  SOCKET 
SCHENATkCS  .EASY 


»S5i  20 t  OTNf  AECEiUER  ki 
♦AECEIUE  RLL  16  DTNF  01  GITS 
*N0  ROOJTIONRL  FILTERING 
-OUTPUT  BCD  OR  HEX  FORnflT 
*LQU  POWER  0RRJN(.29nR/12L».> 
KIT  INCLUDES  3  58  MHZ  *TAL 

RES  I STDR . CAPflC I  TORS . DATA 

TO  BULL 


i]  tlOOtL     TTK    1    22    95 


REMOTE  *   RUTOPflTCH 


REPEATER  *  h 
RLL   RBOUE    FERTURES  PLUS  REPERTER 
CONTROLLEP   W*TH   ufiNG  T I r«    COURT ESV  0E£P 
REPERTER  ON/OFF  ACCESS  COOES, AUTOMAT \ C 
U01CE    LD   RLL    TIMERS   SET   FROM  STAR THJP 
n£NU*VR£SU   2700  UHF /UHF   MAKES    INSTANT 
lROSSBRTC   REPEATER  NO  PUPLEXER  REQU I  RED 
DUPtEa    OR   SIMPLE      CQWTAOLlpujs   3   QtTs/H 

USR   &   CANADA 


4  DIGIT  SEQUENCE  DECODER  (ON/OF  F) 


1 


1 


+UIRED  RND  TESTED, 5  TO  12U 
*US€R  PROGRANRBLE  50,000 
COMBINATIONS  RNV  16  DTrlF 
TONES+SEND  CODE  QNCE  TO 
TURN  ON,  AGAIN  TO  TURN  OFF* 
MOMENTARY  AND  LATCH  I  NC 
OPEN  COLLECTOR  TRANSISTOR 
OUTPUT S+CU5 TOM  IC  ASSURES  HIGH  RELIABILITY 
LED  DECODE  INDICATOR  *  INSTRUCTIONS  &  SCHEMA? I C 


N- 


35 


-H 


USE   AS   REPEATER   ON /OFF 


MODEL  TSD  $59,95 


DTfir     ]SfnuQC™^P£-"-Fm 


DTNF     TO    RS-232    300    BBlfO     INTERFACE 


USE  VOUR  COMPUTER  TO  DECODE  DTNF  TOUCHTQNES 
•  RECEIUE  RLL  16  DIGITS  AS  FRST  AS  THEV  CAN 
BE  TRANSMITTED  *  EASILY  PROGRAM  YOUR  COMPUTER 
IN  BASIC  TO  DECODE  NULTiDlGlT   STR I NDS \ 0 1 SPLRY 
OIGITS,  SOUND  ALARMS,   OBSERUE  SECRET  COOES  * 
SIMPLE  TO  INSTALL, HOOK  12  UDC ,  RUDJO  &  TWO  WIRES 
TO  VOUR  CONPUTER --ENTER  A  SIMPLE   BBS  I C  PROGRAM 
<pRGUfDED)RNO  BEGIN  TO  OECOOE :*  iNCLUOCS  QRTA  LED 
WIRED  ANO  TESTED--' 


NOUEI  DAP  S  89  95 


ECOn  JC-02AT  USER'S   AUDIO  BLASTER 


MODULE    INSTRLLS  INS  IDE  THE    RROfO    IN    W  NtN 
BOOST   AUDIO  TO  NEARLV  ONE  WPTT '  *  LOU  POUER 
DRR»N(4NA  ST RND -BY }•  COMPLETE    INSTALLATION 
INSTRUCTIONS    INCLUOEO     *   CORRECTS   THE    LOU 
AUDIO  PROBLEM   *    1000  S    OF   SATISFIED 
'FOR    ICQ2RT/ <C04RT/iC2RT 

WOW    THAT'S 
LOUD    NOW     ' 


riODCL  RBI 
1 1 9    95 


a 


flOOEL   C561    $249.95 


INC    S0FTURR£    r    £.     HRftpuRRE -CABLES   r^fl^?^Al 

OPTIOMAL  CnOS  AUTOLOAD   CRRfRlDGE 

FOR  HtLLTOP  USE   MODEL  CSfr=IWCART    S  99   95 


USB  /LSB  K  i  T  FDR  FT  757    nQOEL  CSR  &4  f  29  95 


CS'O  LHTCH  CONTHOL  OPTION 


TURNS  UP  TO  EIGHT  DEUICES  ON  ANO  OFF 
WITH  UOICE  CONFlRnATfON  Ut€.H    IN  THE  H  F 
REMOTE  MQ0E*3DPDT  2  RMP  RELRVS  INCLUDED 


&  5  MORE  OPEN  COLLECTOR 
PLUGS  INTO  JOYSTICK 
PORT  4  I  NC  24  PIN  CONN 


IKHIEL    CS-8    f 79    95 


IQOMR   OUTPUTS 


TLUG  METER  REMOTE  CONTROL 


REMOTE    RPRD 


ROU- 
NAXIMUM  FUNCTION  CONTROL"  "Tflti COLUMN 
KEVPAO  CONTROL  PLUS  2  FOUR  0  IG  I  T  SEQUENCE 
DECODERS  asD>*USE  THIS  BORRO  TO  CONTROL 
ANY  iu  DIGIT  KEYPAD  REMOTELV  W  TH  DTNF  4 
S  *1PLV  HOCK  4  ROUS  t  4  COtUmS  FRQn  VOUR 
KEYPAD  YOU  WISH  TO  CONTROL  TO  THE  RAP- 1  * 

"UNLEASH  THE  POWER  OF  YOUR  RlO  S 
MICROCOMPUTER*  SCRN  ENTER  FR£OU£NC  iES 
TURN  YOUR  LtNKS  ON  &  OFF  CONTROL 

11  §  II     ^  KEMUOOD  ?500/7950  &  MORE 
I   *'•    ROCI  2NTR  AENOTE  TO  CS64 


C 


II 


MODEL  RRP  1  $  149  95 


ENGINEERING  CONSULTING 
563  CRNDl  EWOOO  ST 
BRER. CR  92621 
TEL  7  14-67  1-2009 


CQCS64 


>N0DE_ 
>T10QELt 


>  i- 


suw 

0600UT 

14  260 n HZ  hi&P1 


jiane: 


^OTAL*. 


ftnnR 


_  ■ 


k 


/u  i  sfl 


■5IfiI& 


CRLL 


2E. 


£XE_ 


\±L_  Lodging 


available  at 


exander  Motel  Fairbom 
»Iton  Inn 

1st  Western  Springfield 
>ach  n  Four  Motel 
jmmand  Motel  Fteurbom 
oss  Country  Inn 
ossroads  of  America 
lys  Inn  Dayton  Mall 
iys  Inn  north 
lys  Inn  South 
iyton  Airport  Inn 
lytonian  Hilton 
x>nolodge 
born  Motel 


pton  Inn  (Englewood) 
Holiday  Inn  Wright  State 
Holiday  Inn  Dayton  Mall 
Holiday  Inn  Fairborn 
Holiday  Inn  Morth 
Holiday  Inn  South 
Holiday  Inn  Troy 
Knights  Inn  Franklin 
Knights  Inn  Dayton  Morth 
Knights  Inn  Dayton  South 
Knights  Inn  Vandalia 
L  df  K  Motel  (Brandt  Pike) 
LaQuinta  Inn  South 
Marriott  Hotel 


Motel  Capri 

Penny  Pincher  (L&K  Troy) 
Ramada  Inn  Downtown 
Ramada  Inn  South 
Red  Horse  Inn 
Red  Roof  Inn  South 
Rodeway  Inn  (Dayton) 
Rodeway  Inn  (Xema) 
South  Dayton  Motel 
Travelers  Motel  Morth 
Travelers  Motel  South 
TraveLodge  (Morth  Dixie) 
Yorii  Motor  Lodge  Fairborn 


THE 


DSET 


Exclusive  Design  for  Mobile  Radios 


CES  800  STANDARD  FEATURES 

•  Half  and  lull  duplex  capable 

•  Back  lit  positive  aqtren  keyboard 

•  Adjustable  levels  tor  any  radio 

•  Audible  sidetone  •  Automatic  PTT 
•Auto  rnrcrophone  mute 

•  Olf-hook  speaker  mule 

•  Qonoofc  dtating 

CES  a00  OPTIONAL  FEATURES 

•  Auto  dial  of  21  digrt  numbers 

•  Programmable  dial  speed  changes,  and 
pauses  wilh  or  wilhout  PTT 

■  Last  number  re-dial 

•  Decode  Options  including  —  latched  call 
tight,  aucSbte  aierL  horn  relay  output 


Make  The 


Connection 


CALL  Iff  HOW,  TOLL  WWWM  -  I 


117-995* 


Communi cations  Electronics  Specialties,  Inc. 
803C  S.  Orlando  Avenue 
Winter  Park.  Florida  32789 


DEALER  DIRECTORY 


Font  ana  CA 

Complete  lines— I  COM.  M  i  rise.  KLM. 
Lancxi .  A>imn ,  B  &  W  Over  4000  eLoctrun- 
u.  produce  for  the  hobby  ikl.  Also  CB  end 
l>u  sines*  radius.  Serving  you  from  a  fiQGTJ  34. 
El  moit  Foatua  Ekcrrooks,  Milt  Sierra 
Am..  Emit  mm  t  A  92335.  K2 2-77 Ml, 


San  Jose  C  A 

Bay  Area's  ne*evt  ^mjieur  radio  store.  New 
&  used  Jtinalcftir  ftdio  sale*  Sl  Hrvfoe,  Wc 
fcslure  Ken  wood,  ICOM.  AjkIcu,  Yaou. 
Ten-Tec .  S*Wec  A  many  more  ttuvrr  Ra- 
dio. Inc.,  I775A  S.  Winchester  Blvd.. 
Cnmpliell  CA  95IW8..  ,170-6665. 


New  Castle  DE 

Factory  Aulhortzcu  dealer'  Yacui,  1COM. 
Ten -Toe,  K.DK,  Kenwood.  A-EA.  Kamrnn- 
ics4  SamcvT  Full  line  of  ■cce$aohe&.  No  sates 
ax  in  Delaware  One  mile  off  145  Ikl*- 
ware  Amateur  Supply  71  Meadow  Roy  if. 
New  Cult*  Dfc  19720.  J2S-TT3H, 


Miami  FL 

Casa  Martom.  Inc  Pre -owned  commtinica- 
ittm;,  equipment  Wc  do  rcpairv  Send  SA5E 
Tor  prices  Ca.ut  Murconi,  Inc..  7 IHV  SW 
84h  St  reel.  Miami  FL  33144.  264-8443 

Preston  ID 

Riis*  WB7BYZ  has  the  Lar gen  siock  of  *ma- 
leur  gear  in  the  Intcmuionfain  Wes*  and  the 
beil  prke>.  Call  me  for  all  >nor  hum  needs 
Ki^lJistribiiiiiiR,  7H  So,  Slate ,  Preslon  01 
83263,  852-083A> 

Derry  NH 

Serving  the  ham  community  with  .new  jnd 
used;  equipment  We  Hock  and  service  mosl 
major  lines;  AEAb  A&iron,  BAW.  Cushcraft. 
Eneooun,  H>  turn  Hu  viler,  I  COM  Ken 
wood,  KLMr  Laru-n.  Mirage  Motley. 
htn»ks,  rotors,  cable  and  eonneclors  Bust- 
ne»  hour*  Maa. -Sit.  I  ft- 5,  Thursday  10-9 
Closed  Sun  Holiday  v  KUendeli  Kkclron- 
tet^  R  Londonderry  Road.  Derry,  Nil 
03038,  434-537  L 


DEALERS 

Your  company  name  and  message  can  contain  up  to  25  words  for  as  Utile  as  S 1 50 
yearly  (prqjuid).  Of.  $15  per  month  (prepaid  quarterly  I.  No  mention  of  mail-order 
business  or  area  code  permitted.  Directory  is*t  and  payment  rnusr  reach  us  60  days 
tn  advance  of  publican  on.  For  example,  advertising  for  the  April  H7  issue  must  be 
in  our  hand*  by  February  1st  Mail  lo  73  Amateur  Radio .  WGE  Center.  Peterbor- 
ough, NH  03458  ATTN:  Hope  Cumcr. 


Dropagation 


^^■^^Baii 


Number  23  on  your  Feedback  card 


Mm  Gray  W1XU 
73  Staff 
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THE  BARGAIN  SHEET 

ALWAYS  THE  BEST  DEALS! 


$9  72 

S1 1  02 
S3  2  2 
S6.42 
$9  07 

$1037 


MAXELL 

MD1 
WD  2 
MF  1DD 
MF2DD 

BASF 


$1 1 .75  VM  31 02VG  12"  HI  RES 

$14  95  GREEN  COMPOSITE 

$24  70  VM  31 02VA  12*  HI  RES 

$29  95  AMBER  COMPOSE 

VM3101VG  12"  GREEN 

COMPOSITE 


$103  35 
SI  0985 
58385 


$1167 
S1037 


KALMAR 

TEAK  ROLLTOP  *452  3  5  |45]      Si 5  S7 
TEAK  ROLL  TOP  «453  3  5  (90J    $24  67 
TEAK  ROLL  TOP  *454  5  25  {SO)  $21.42 
TEAK  ROLL  TOP  #455  5  35  HO0)  $31  95 
TEAK  ROLL  TOP  8456  525  |1 10)  $35  72 


FLEXI1D5PK 
1  D  5  25  SS  DD 
2D  5  25  DS  DD 
2HD  5  25  DS  DD 

OPUS 

5  25  DS  DD 


VM3101VA  12- AMBER 
COMPOSITE 
CM  36311(0  14*  COLOR  EGA 


10  PK     $6  88 


* 


PAPER 

9  1  2*11  «20  1000  CS 
91  2*11  H2Q2300SH 
GREENBAR  1 PT  3500  SH 

AVERY 


ANCHOR  AUTOMATION 


S14  95 
$26  95 
$37  95 


4166  CONT  fNDEX  CD  3*5  |500f  S6  47 
4146  ADDRESS  LBL 

4xf7  16ltt)00|  $647 

4162  CLEAR  LABELS 

3  1  2*15  16  $10  20 

4144  3  UP2  1  2*15  16  (3000)        $9 
4143  2  UP  4*15  16(30001  SS ,52 

4145  3  1  2*15  16  (1000I  $4  74 
4170  LIST  SliAAlL  S38  97 
41 64  DISSAPERF  PAPER  $4  22 
41 69  3*5  INDEX  CARD  fSOOi  S7  46 
4T68  2  1  16*4  INDEX  CO  |500l  $6  47 
4164  PIGGYBACK  LABELS  1500}  7.47 
4T6§  COMPUTER  PAPER  1250)  $389 
4  T  67  POST  CARDS  (250)  $7  77 

COMTECH 

CT  100  P  A-B  SWITCH  BOX 


0  : 


CT  100  SAB  SWITCH  BOX 
CT  312  PARALLEL  CABLE  & 
CT  329  SERIAL  COPY 

PRINT  STANDS 

CURTIS  PS  1 
ALLSOP  PS  1 


S5196 
$51  96 
SI  9  47 
$15-60 


514  95 
SI  2  97 


SIGNAL  MODEMS 

SM  1  LIGHTNING  24  $389  ,35 

SM  II  EXPRESS  $289  35 

SM  3  ERROR  FREE  $129  35 

SM  5  SECURE  12  $324  35 

ANCHOR 

VM  2  VOLKSMINI  Si 29  35 

VM  6420  VOLKS  6420  Si 29-35 

VM  6470  VOLKS  6470  S129  35 

VM  12  VOLKSMODEM  12  $194.35 

VM  1  VOLKSMODEM  $51  96 

F  &  J  CABLE  $25  97 

ALL  OTHER  CABLES  $6  42 

SURGE  PROTECTION 
CURTIS 

SP  1  DFAMOND  PLUS  $4026 

SP~2  EMERALD  S4546 

SP-3  SAFE  STRIP  $19,95 

SPF-1  SAPPHIRE  S5197 

SPF-2RUBY  $5847 

SPF-2+  RUBY  PLUS  $71  46 

SP  1  DIAMOND  S37  46 

MONITORS 


$11.95 

$1 1  25 
$2598 
$34  95 

BROTHER 

HR  20  LETTER  QUALITY 
Ml 409  DOT  MATRIX 
Ml 509  DOT  MATRIX 
HR  35  LETTER  QUALITY 
2024L  DOT  MATRIX 
TWlNWRtTER  5 
HR  10  LETTER  QUALITY 
Mil 09  DOT  MATRIX 
CF  100  CUT  SHEET  FEEDER    $194  35 
CF  300  CUT  SHEET  FEEDER    $21 1  25 
CF  150  CUT  SHEET  FEEDER    $19435 


S67  10 
S5 16  95 


$374  25 
$359.28 
£399  00 
S68185 
$84175 
$841  75     ' 
S249  00      ^ 
$224.25       • 


TF  150  TRACTOR  FEED 
TF  100  TRACTOR  FEED 
TF3O0TRACTOHFEED 
KB  50  KEYBOARD  50 
KB  100  KEYBOARD  150 
SF  30  SHEET  FEED 
SRL14 

1FI  232  INTERFACE 
LQ  100  FONT  BOARD 
LQ  200  FONT  BOARD 
SF  40  SHEET  FEED 
SF  200  SHEET  FEED 
3010  LtFT  OFF  TAPE 
7010  LIFT  OFF  TAPE  HR 

7020  CORRECTABLE 

7021  MULT*  STRIKE 

7022  ONE  TIME  CARBON 
7030  MULT)  STRKE 
8020  FABRIC 

8030  FABRIC  TWlNWRrTER 
9010  FABRIC  RIBBON 
9020  2024L 

9030  FABRIC  RIBBON 

9040  RIBBON 


$10985 
$109  85 
$109.Bli 
$143  00 
$194  35 
$91  00 
S29  22 
$3247 
$48  72 
S64  97 
$96  85 
S259  36 
$6  95 
$6.95 
$3  22 
S3  79 
$2,98 
$1231 
S3  22 
$18  62 
S2  76 
S644 
57  95 
$8  95 


o 


SYSTEM  STANDS 

CURTIS  SS  3  SYSTEM  STAND  S1947 
THOMSON  1214  SWIVEL  BASE  $1950 

BOARD  PRODUCTS 

VIDEO  7 


5389135 


NOMOGRAPHIC  MGA 
MONOGRAPHIC  PLUS 


THOMSON 

CM  31 311  HIRES  12"  RGB 
CM  36432  14'  RGB 
CM  36362  14*  RGB 
CM  31481  12*  RGB 
COMPOSITE 
CM  36512  14- RGB 

VIDEO  COMPOSITE 


$40885 
$324  35 
$35685 

$291.85 

$276.85 


STAR  MICRONICS 

SD  10  DOT  MATRIX  PRINTER  $364.50 
LV  1210  DOT  MATRIX 

PRINTER  $189  00 
NB  15  DOT  MATRtX 

24PfN  HEAD  $1044  90 

NX  1 0  DOT  MATRIX  $CALL' 
SD10W1DECARRIDGE 


o 


$16247 
$194  97 


VM3107lGir  GREEN 
MONOCHROf. 

VM  3 1021 A  12"  AMBER 
MONOCHROME 


$12935 
$109.85 


DOT  MATRIX 

SP  iSWIDECARRiDfiE 
DOT  MATRIX 


>492  32  • 


For  orders  caff  Totf  Free* 

1-800-843-6700 

Ask  for  extension  "M" 


The  information  Hot  Ltne 

1-603-525-4201 

For  questions  &  other  t terns 


COMPUTER  SUPPLIES  OF  PETERBOROUGH 

200-A  Perimeter  Rd .  Dept  M,  Manchester.  NH  03103 


FOR  ORDERS  BY  MAIL 


NAME 


phone. 


SIGNATURE 


MCC     IAS* 


EXPIRATION  DATE 


Call  Toll  Free  —  9am  -  6prr>  Mori-  -  fit,  9am  -  2pm 
In  Missouri  Call  —  Bt^74l^lia 


<\ 


n®  (SBKnrBis 


cf] 


0 


102  N.W  Business  Park  Lane,  Kansas  City.  MO 64150  816-  741-8118 


TRADE  INS  ACCEPTED 

MasterCard  —  VISA  —  COD  Welcorm 


m 


KENWOOD 


KENWOOD 


***>  **»-*> 


TS940S 


"OX-ceilemMT 


•  Program  mabla  Scanning 

•  High  Stability,  Dual  Digital  VFO  s 

•  40  Channel  Memory 

•  General  Coverage  Receive* 


i  t  t  i 


TS440S  "DX-CiTING" 

•  100%  Duty  Cycle 

•  100  memories 

•  Direct  Keyboard  Entry 

•  Optional  Built-in  AT 

On  Sale  Now.  CaM  For  Price! 


KENWOOD 


£4~ 


TM2570 


"ALL  NEW' 


*  First  70  Wait  fm  Mobile 

•  First  With  Memory  &  Auto  Dialer 

■  23  Channel  Memory  

■  Front  i^nel  Programmable  CTCS5 


FT-757GX  or  system 


■  All  Mode  Transcerwr 

■  DualVFO'a 
•FullSreahnnCW 
•  100%  Duty  Cycle 


CALL 

FOR  BEST 

PRICE* 


CT   7C7AV    HFrVHRUHF 
r  IvOrUA  BASE  STATION 

•  Add  Optional  6m.  2m  &  70cm  Modules 

•  Dual  VFO's 

•  Full  CW  Break-m 

•  Lota  More  Features 


FT23/73R 

■  Zinc -Aluminum  Alloy  Case 
•  10  Memories 

■  140-1  m  MHz,  440-450  MHz 

■  600  MAh  Standard  Opt  Sw 
New  "super  handle" 


ICOM 


IICOM 


ICOM 


t^MaMaMaiK 


*■  --. 


IC-735  N^ 

Can  you  put  a  price  tag  on 
reliabirhy1  Now  ICOM  offers  a 
ONE  YEAR  WARRANTY  on  its 
hf  Transceivers  &  Receivers 
purchased  after  August  1,  1986 


IC-751A 


NEW 


IC  -38A 


*  tfti  KHz  30  MHz 

•  FMSiandanJ 

*  32  Memories 

•  QSK  { Nom  mal  Speed  40  WP  M  \ 


Full  25W.  SW  low 

2t  memones 

Suftlones  built  in 

RX  215-230  MHt 

CALL  FOR  BEST  PfllCE 


Kantronics 


KPC-2400 

"ALL  THE  FEATURES  OF 
KPC-2  PLUS  2400  BAUD" 

•  Easy  Direct  Interface  to  PC  Compatibles  or  the 
VIQG44  Series 

•  AX  .25  Version  2  Software    *  Supports  multiple  connects 

•  Has  both  the  KPC-2  modem  for  300  Baud  HF  and  t2O0 
Baud  VHFworh.anda  new  phase  shift  keying  <PSK> 
modem  for  2400  baud  operation. 


*    a 


MFJ  1270 

•  TTI  serial  port 

•  Latesl  AX  25  version 
2  0  software 

•  True  Data  Carrier  detect  for  HF 

•  16K  Ram 


ANTENNA  SALE 


HY  QAiN         ^^  SALE 

HUSTLER  25%  off  mobile 

CUSHCRAFT 

KLM 

BUTTERNUT 

HF6V   $118.00 

HF2V   $11000 

AEA 144SR*ttr9ft 

AVANTL  . .  151  3G  *35 M 

QUATRON 


KENPRO  KR400  $139.00 

. KR500  $179.00 

KR5400  $299.00 

ALJNCO    .  .  AAZ-7  $89.00 

COLUMBIA  CABLE 

.....*...  RG-BX  .  1 5/ft . 

RG~fl  Superf  |$x  ,267ft. 

....*.  9913  Type  ,39rtL 

....  Rotor  Cabfe.lflfft. 

H,D.  Rotor  Cable  ,31711. 
1/4W  mm  $13  95 


CALL  FOR  BEST  PRICES 


PK  232 

•  Make  any  RS-232  compatible  computer 
or  terminal  a  complete  digital  operating 
position. 

•  Morse,  Baudot,  ASCII,  AMTOR,  Packet 

•  Loaded  with  features. 


KENWOOD 

TR2600  special 

•  2  &  WP300  MW2  Meter  HT 

•  LCD  Readout 

•  10  Memories 

•  Band  And  Memory  Scan 


TH-2tAT 

THE 

Smallest  HF'I 

■  Compact 
Poc*wiS*ze 

•  tWatt 

*  Optional 
500mA 

BatMy 


FT-727R 

'DUAL  BAND  HT" 


•  5  Watts  on  Both 
2m  &  440  MHz 

•  10  Memories 

•  Battery  Saver 

•  Remote  Computer 
Control  Capability 


ICOM 


IC-ij2AT 

-140-163  MHz 

*  10  Memories 

■  1W.  1  5W  optional 

•  32  Jones  bmft-tn 


IC-03AT 

•  220  10  224  995  MHz 

•  2  5W,  5W  OpifOr 

•  Built  in  subtone 

•  TO  Memories 


A  A8TRON 

J^fci  CORPORATION 


Power  Supply 

•  RS7A  %48 

•  RS12A  $68 

•  RS2QA    .  .  .  $86 

•  RS20M  $105 

•  VS20M  $125 

•  RS35A  $153 

•  RS35M  $149 

•  VS35M  S165 

•  RS5QA  5189 

•  RS50M  S?  15 
i  RMSOA  S219 

•  VSS0M  $229 


HUSTLER        HYGAIN 


ICOM 


J.I.L 


KANTRONICS 


4>  ^ 


I 


that's  built  to  take  the 


realities  of  life. 


Lei's  face  it  It's  easy  to  bump.  drop,  or  get  rain  on  an  HT.  ■  But  if  your  HT  is  Yaesu's  mini  2-meb 
FTlioR  or  440-MHz  FT-73R.  such  mishaps  are  a  lot  less  worrisome.  ■  They're  built  to  last,  with 
rugged  aluminum-alloy  ei     s  that  prove  themselves  reliable  in  a  one-meter  drop  test  onto 
solid  concrete.  Pins,  their  moisture-resistant  seals  really  help  keep  the  rain  out. 

Built  for  the  realities  of  operating.  Despite  their  miniature  size,  both  radios  have 
all  the  operating  capabilities  of  larger  microprocessor-controlled 
HTs.  Yel  operating  them  couldn't  be  easier.  Consider  ■  You  get  at 
7.2  -volt  2  watt  batten'  pack.  (Optionally,  a  12- volt,  5-watt  pack,  or 
>.Z  -volt  miniature  2  watt  pack.)  10  memories  that      re  frequency, 
offset  and  PL  tone,  (7  memories  can  store  odd  splits.) 

I      Memory  scan  at  2  frequencies  per  second.  Band  scan  at 
10  frequencies  per  second.  Ts  offset  storage.  Priority  chan- 
nel SCan.  Timing  Via  Hilling  ktlOb,  Or  Up/down  buttons.  Radios  above  shown  actual  sire. 
■     PL  tone  board  (optional).  PL  display.  External  PL  selection.  Independent  PL 
I     memory  per  channel.  PL  encode  nurt  decode.  Expanded  Rx  coverage?  LCD 
-  -         '     power  output  and  "S"-meter  display.  Battery  saver  circuit.  Push-button  squelch 

override.  Eight-key  control  pad.  Keypad  lock.  High ''low  power  switch 
(H  watt  on  low  power.)  ■  Options  available:  Dry  cell  battery  case  for  6 
AAA-size  cells.  Dry  ceil  battery  case  for  6  AA-size  cells.  DC  car  adapter/ 
charger.  Programmable  CTCSS  (PL  torn1)  encoder/decoder.  DTMF  keypad 
encoder.  Mobile  hanger  bracket,  External  speaker  microphone.  .And  much 
more.  ■  So  get  the  intelligent  mini  HT  that's  built  for  life's  realities. 
Yaesu's  2-meter  FT-23K,  or  440-MHz  FT-73R. 


it.*: 


Yacsa  USA  17210  Edwards  Road,  Cen  ^90701(213)  404  2700.  Repair  Service:  |        104-1        Pari      !I3)  404 

Yacsu  Cincinnati  Service  Center  U070  Gold  Mark  Drive,  Hamilton,  GH  45011. ,£518)  874  3100 


in  mjuireti   Pri 


PL  is  .i  rm 


la,  Iiti 


ThisHT 

TH-215A 

Full-featured  2m  Hand-held  Transceiver 


Kenwood  brings  you  the 
greatest  hand-held  trans- 
ceiver ever!  More  than  just 
"big  rig  performance:4  the 
newTH-215A  packs  the  most 
features  and  the  best  perfor- 
mance in  a  handy  size.  You 
will  want  to  keep  this  HT 
"close  at  hand*1  all  of  the 
time.  And  our  full  line  of 
accessories  will  let  you  go 
from  harnshaek  to  portable 
to  mobile  with  the  greatest 
of  ease! 

•  Wide  receiver  frequency  range. 
Receives  from  141  163  MHz 
includes  the  weather  channels! 
Transmit  from  144-148  MHz 
Modifiable  to  cover  141-151  WlHz 
(MARS  or  CAP  permit  required). 

•  5,  2.5.  or  1,5  W  output,  depend- 
ing on  the  power  source.  Sup- 
plied battery  pack  (PB-2)  provides 
2.5  W  output.  Optional  NiCd  packs 
for  extended  operatron  or  higher 
RF  output  available. 

•  CTCSS  encoder  bui!Hn.  TSLM 
CTCSS  decoder  optional. 

•  10  memory  channels  store  any 
offset.  Each  memory  channel  can 
store  frequency,  frequency  step, 
offset,  reverse  switch  position, 
and  CTCSS  frequency. 

•  Nine  types  of  scanning! 
Including  new  "seek  scarT- 
A  Kenwood  exclusive! 

•  Intelligent  2 -way  battery  saver 
circuit  extends  battery  life.  Two 
battecy-saver  modes  to  choose, 
with  power  save  ratto  selection. 

•  Easy  memory  recall.  Simply 
press  the  channel  number! 

•  12  VDC  input  terminal  for  direct 
mobile  or  base  station  supply 
operation.  When  12  volts  is  applied, 
RF  output  is  5  W! 

•  NewTwist-Lok  Positive- 
Connect   locking  battery  case, 

•  Frequency  entry  by  keyboard 
or  UP/DWN  keys. 

•  Priority  alert  function. 

•  Monitor  switch  to  defeat  squelch. 

Used  to  check  the  frequency 
when  CTCSS  encode/decode  is 
used  or  when  squelch  is  on. 
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•  Large,  easy  to  read  multi- 
function LCD  display  with  night 
light 

•  Audible  beeper  to  confirm  key- 
pad operation  Tfie  beeper  has  a 
unique  tone  for  each  key.  DTIV1F 
monitor  also  included. 

•  Supplied  accessories  Belt  hook 
rubber  flex  antenna,  P8-2  standard 
NaCd  battery  pack  (for  2.5  W  oper- 
ation), wall  charger  dust  caps 


Optional  Accessories: 

•  PB  ?;  12  V,  800  mAH  NsCd  pack  for  5  W 
output  ■  PB-2:  84  V,  500  mAH  NCd  pac- 
(2  5  W  output)  '  PB-3  7  2  V,  800  mAH 
NiCd  pack  (1.5  W  output)  ■  PB-4:  7.2  V, 
1600  mAH  NiCd  pack  (1.5  W  output' 

•  BT-5  AA  cell  manganese/alkaline  battery 
case  *  BC-7  rapid  charger  for  PB-T.  2<  3, 
or  4  ■  BC-8  charger  few  PB  1,  3,  or  4 

•  SMC-30  speaker  microphone  ■  SC-12, 13 
soft  cases  *  RA-3.  5  telescoping  anten- 
nas *  RA-8B  StuDbyOuk  antenna  *  TSLM 
CTCSS  decode  unit  ■  VB-2530:  2m,  25 

W  amplifier «  LH-4,  5  leather  cases 

■  MB-4  mobile  bracket  •  BH-5  swivel  mount 

•  PG-2V  DC  cable  ■  PG-3C  cigarette  lighter 
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Complete  service  Manuals  a  i     vat  Bbfe  iOf  Bit  Tnu-Kenwootf  transceivers  Qnd  most  accessories 
Specrtearions  and  prices  are  subject  to  change  without  notice  or  obhgattart 
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